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EXECUTIVE SUMMARY

The primary objective of this Remedial Investigation (RI) was to provide data to evaluate current

environmental conditions and guide the selection of a remedy that is protective of human health and the

environment at Site 1 (Disaster Recovery Area), Naval Construction Battalion Center (NCBC) Gulfport,

Mississippi. To achieve this primary objective, the RI included a geophysical survey and multi-phase

sampling events from various media and human health and ecological risk assessments. Environmental

samples were collected and analyzed during this RI to:

 Determine the extent of the waste disposal area.

 Identify the types of materials disposed of in the landfill and the potential chemicals of

concern (COCs).

 Determine the extent and sources of mobile contaminants in soil and groundwater.

 Assess the potential impact to media including surface water and sediment and the surficial

aquifer.

SITE BACKGROUND

Site 1 is former landfill facility located on approximately 9 acres north of 7
th

Street and east of

Colby Avenue. The Site 1 landfill was in operation from 1942 to 1948. This area has most recently been

used as a mock disaster recovery training village and as a training facility.

Site 1 was reportedly the primary area for waste disposal on base from 1942 until 1948. Wastes were

placed in unlined trenches at or near the groundwater table. The landfill, received wastes generated at

the base, mainly from public works shops and the supply department. Waste fuel, oil, solvents, paint, and

paint thinners, reportedly in 55-gallon drums in many cases, were transported to the site and buried in the

trenches (Envirodyne, 1985).

According to available information, waste was disposed of in trenches and then buried. Reportedly, the

trenches were deeper than 8 feet and standing water was present in the open trenches. The waste

disposal area at Site 1 was covered with soil when disposal activities ceased in 1948. Additional fill has

been added over the years as parking lots and roads have been constructed over the surface.
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PREVIOUS INVESTIGATIONS

The following previous environmental investigations have been conducted at Site 1.

1985 Initial Assessment Study (IAS) of NCBC Gulfport

The IAS identified and evaluated sites at NCBC Gulfport that were potential threats to human health and

the environment. The IAS identified that waste disposal had occurred at Site 1 from 1942 until 1948, with

the potential to impact human and ecological receptors and recommended a confirmation study. The IAS

also discussed the 1984 excavation of the drums found in the southwestern corner of Site 1 during utility

construction. The drums were moved from Site 1 to a nearby building foundation and the remaining

contents analyzed. This area was designated Site 9 in the IAS. .

1987 Confirmation Study

A Confirmation Study, which included a geophysical survey, surface water and sediment sampling, and

monitoring well installation and sampling, was performed to confirm the data gathered from the IAS.

Geophysical data suggested that native soil had been disturbed by excavation and disposal activities and

identified several small magnetic anomalies. Four surface water samples were collected and low levels of

oil and grease were detected. Composite sediment samples were collected from the Colby Avenue ditch,

the southern Catfish Pond, and the northern Catfish Pond. Chromium was reported in several of the

sediment samples. Three monitoring wells were installed and sampled with reported concentrations of

volatile organic compounds (VOCs), base/neutral/acid (BNA) extractable organics, and cadmium less than

laboratory detection limits. Chromium and lead were detected in each of the groundwater samples, at

concentrations less than current Target Remediation Goals (TRGs).

1997 Field Verification Action

A Field Verification investigation was done at Site 1 to identify potential contamination at landfill sites that

may have had disposal of herbicide orange materials associated with Site 8. Direct-push technology

(DPT) was used to collect subsurface soil samples at boring locations based on the geophysical survey

completed in 1995. Thirty-three (33) soil borings were advanced at six of the anomalies. Dioxins and

furans were reported in each of the soil samples collected for the Field Verification Action. The

dioxin/furan congeners detected did not indicate that herbicide orange was released at Site 1 (i.e, TCDD,

which is a signature of herbicide orange, was not found), which is consistent with the Site 1 landfill

closure before herbicide orange was stored at Site 8. Arsenic was detected at concentrations exceeding

the unrestricted TRG in one or both sample intervals at 28 of the 33 soil boring locations.
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1999 Groundwater Monitoring Report

Two downgradient monitoring wells were installed at Site 1 as part of the base-wide groundwater

investigation of dioxin-related compounds associated with Site 8. Low levels of dioxins and pesticides

were detected in groundwater samples from Site 1, but the dioxin/furan congeners detected were not

typical of an herbicide orange release.

REMEDIAL INVESTIGATION FIELD ACTIVITIES

Site 1 RI field activities included the following:

 Geophysical investigation

 Soil-gas survey

 DPT soil and groundwater screening

 Surface water and sediment sampling

 Monitoring well installation and sampling

 Subsurface soil sampling

 Surface soil sampling

The screening criteria used to evaluate the nature and extent of contamination in environmental media at

Site 1 included the Mississippi Department of Environmental Quality (MDEQ) Tier 1 TRGs and United

States Environmental Protection Agency (USEPA) human health and ecological criteria. The potential

impacts of contaminants identified at Site 1 to human and ecological receptors were evaluated in the

human health risk assessment (HHRA) and the screening-level ecological risk assessment.

SITE HYDROLOGY

Surface water at Site 1 is found in ditches on the eastern and western sides of the site. The drainage

ditch on the western side of the site receives surface water runoff from most of the disposal area

identified at Site 1 and discharges to Canal No. 1 on the northern side of 8
th

Street. The canal on the

eastern side of Site 1 receives limited runoff from the eastern part of Site 1 and flows to the north and

discharges south of 28
th

Street at Outfall 3.

Groundwater elevations measured in September 2008 indicated groundwater flow in the shallow zone

shows a north-south oriented divide near the middle of the site, with groundwater flow to the northwest to

the west of the divide, and to the northeast to the east of the divide. Groundwater elevation data from the

three deep zone wells was plotted and the groundwater flow direction is estimated to be to the northwest.
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Groundwater flow velocity in the shallow zone in the western part of Site 1 was 0.24 feet per day (ft/day).

Groundwater flow velocity in the shallow zone in the eastern part of Site 1 was 0.16 ft/day. The

groundwater flow velocity in the deep zone at Site 1 was 0.09 ft/day.

NATURE AND EXTENT OF CONTAMINATION

The release of contaminants at Site 1 appears to have resulted from landfill operations and routine

grounds keeping activities. The time of disposal or accidental releases is unknown.

SOIL ASSESSMENT

The following chemicals were retained as surface soil chemicals of potential concern (COPCs) for the risk

assessments:

 Direct Exposure (carcinogen) – dieldrin and arsenic

(non-carcinogen) – aluminum, antimony, cobalt, iron, and manganese

 Leaching to groundwater – tetrachloroethene, benzo(b)fluoranthene, Aroclor-1260, aldrin, alpha

chlordane, benzene hexachloride (BHC) isomers, dieldrin, heptachlor epoxide, antimony, arsenic,

chromium, cobalt, iron, lead, manganese, and selenium

 Ecological Receptors – aldrin, gamma BHC, dieldrin, endrin aldehyde, aluminum, antimony,

copper, iron, lead, manganese, selenium, vanadium, and zinc

The following chemicals were retained as subsurface soil COPCs for the HHRA:

 Direct Exposure (carcinogen) – Aroclor-1242 and arsenic

(non-carcinogen) – aluminum

 Leaching to groundwater – alpha chlordane, Aroclor-1242, beta BHC, delta BHC, dieldrin,

heptachlor epoxide, arsenic, chromium, and iron

GROUNDWATER ASSESSMENT

Groundwater characterization samples collected at Site 1 were analyzed for Target Compound List (TCL),

Target Analyte List (TAL), and Appendix IX analytes. Groundwater delineation samples were collected

using DPT and analyzed for selected VOCs.
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The following chemicals were retained as groundwater COPCs for the HHRA:

 Direct Exposure (carcinogen) – tetrachloroethene, trichloroethene, naphthalene, and arsenic

(non-carcinogen) – iron, manganese, and thallium

 Volatilization from groundwater – tetrachloroethene and trichloroethene

The interaction between the layers of sandy and clayey silt and the contaminants at the site appears to

have created a vertical barrier to migration. Although not a true aquaclude, these lower permeability

layers restrict the movement of contaminants such that the containment strategy of a soil cover should be

effective in reducing future migration of contaminants and will be evaluated in the Feasibility Study (FS).

SURFACE WATER AND SEDIMENT ASSESSMENT

The concentrations of organic compounds [VOCs, semivolatile organic compounds (SVOCs), pesticides,

polynuclear aromatic hydrocarbons (PCBs), and herbicides] reported in the surface water samples

collected at Site 1 were less than the human health screening criteria; therefore, none of the organic

compounds were retained as COPCs for the HHRA.

Arsenic was detected in one surface water sample at a concentration greater than the regional screening

level (RSL) tap water criteria and is retained as a COPC in the HHRA.

Aluminum, iron, and lead were reported in Site 1 surface water samples at concentrations greater than

the ecological screening values (ESVs) and are retained as ecological COPCs.

The following chemicals were retained as sediment COPCs for the risk assessments:

 Direct Exposure (carcinogen) – benzo(a)pyrene, benzo(b)fluoranthene, and arsenic

(non-carcinogen) – aluminum, iron, and manganese

 Ecological Receptors – chrysene, fluoranthene, phenanthrene, pyrene,

bis(2-ethylhexyl)phthalate, and chlordane

These results suggest that the contaminant levels reported in Site 1 surface water and sediment samples

reflect base-wide conditions and do not result from releases from the landfill at Site 1.
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MEDIA TO AIR MIGRATION PATHWAY

USEPA groundwater volatilization criteria (GVCs) have been established for many of the VOCs detected

in groundwater at Site 1. Tetrachloroethene and trichloroethene were detected in one or more

groundwater samples at concentrations greater than the default criteria, indicating the potential for

migration and accumulation of vapors from the groundwater into the atmosphere.

HUMAN HEALTH RISK ASSESSMENT

Estimated risks for construction/excavation workers and adult trespassers were less than or equal to

USEPA and MDEQ risk management benchmarks. The risk evaluation indicated that risk estimates for

the site maintenance worker and adolescent trespasser were marginally greater than the MDEQ

benchmark. The total ILCR for the site industrial worker exceeds the MDEQ cancer benchmark, the risk

estimate is within one order of magnitude of the MDEQ benchmark and is primarily due to PCBs and

dieldrin in soil contamination hot spots.

The risk evaluation also indicated that potential adverse health effects may be associated with the

hypothetical future residential use of groundwater. The maximum detected concentration of

tetrachloroethene in groundwater exceeded the Oak Ridge National Laboratory (ORNL) RSL for tap

water, and the maximum concentration of arsenic in groundwater exceeded both the ORNL tap water

RSL and the MDEQ groundwater TRG. The residential groundwater use scenario is evaluated to be

conservative. The groundwater at Site 1 is not currently used as a source of drinking water and there are

no plans to develop this resource in the future.

Residential cancer risk estimates slightly exceeded the MDEQ benchmark for soils (for both adult and

child residents) due to dieldrin, arsenic, and PCBs. However, arsenic is within published background

levels for soil. Sediment also exceeded the MDEQ cancer benchmark for the child resident only due to

arsenic. Residential risks estimated for surface water did not exceed USEPA and MDEQ risk

management benchmarks.

ECOLOGICAL RISK ASSESSMENT

Analytical data from surface soil samples collected at the site, and sediment and surface water samples

collected from ditches on the eastern and western edges of the site, were evaluated in the ecological risk

assessment.
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VOCs and SVOCs in surface soil do not pose risks to ecological receptors. Several organochlorine

insecticides were detected in surface soil samples. Concentrations tended to be low, and impacts to

ecological receptors from these compounds are not expected. Concentrations of metals tended to be low

and pose negligible potential risks to soil invertebrates and plants.

A low level of potential risk from exposure of benthic invertebrates to toluene may be present, but overall

risk to benthic invertebrates from exposure to VOCs is considered negligible. Likewise, the low levels of

VOCs detected in surface water do not appear to represent a potential risk to aquatic organisms.

Concentrations of most metals tended to be low and pose negligible potential risks to aquatic and benthic

organisms. Iron concentrations in surface water indicate potential risk to aquatic organisms.

Maximum exposure food chain HQs exceeded 1.0 for arsenic, lead, and zinc. In the average

concentration scenario, all food chain HQs were less than 1.0; therefore, site-related impacts to receptors

from COPCs in surface water and sediment are not expected.

CONCLUSIONS

Based on the results of the RI, an FS using Comprehensive Environmental Response, Compensation,

and Liability Act (CERCLA) guidelines is recommended for Site 1. As discussed throughout this report,

Site 1 meets the requirements of the presumptive remedy framework for municipal and military landfills.

Therefore, the primary remedial strategy for Site 1 will be containment of the disposal area with a soil cap

meeting state and USEPA requirements to prevent exposure to site soil.

The containment strategy should focus on three areas: (1) soil cover to prevent direct exposure to landfill

materials; (2) elimination of the potential for mechanical disturbance of the cover during site operations;

and (3) minimization of erosion of surface soil.

Based on the locations and types of chemicals detected during this investigation, interim removal or

time-critical actions will not be required. After the above actions are taken, there will be a low likelihood

for the migration of contaminated media, and the local population will not be exposed to contaminants in

subsurface soil and groundwater at the site if current base operations and restrictions are maintained.

The FS will incorporate the presumptive remedy strategy including the soil cover to prevent

recontamination in the future. The current soil cover is not likely to be adequate for permanent site

closure under either MDEQ or USEPA regulations. Long-term monitoring and maintenance of the soil

cover will be required.
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1.0 INTRODUCTION

Tetra Tech, Inc. under contract to the United States Department of the Navy, Naval Facilities Engineering

Command Southeast (NAVFAC SE), has prepared this Remedial Investigation (RI) Report for Site 1,

Naval Construction Battalion Center (NCBC) Gulfport, located in Gulfport, Mississippi, under the

Comprehensive Long-term Environmental Action Navy (CLEAN) IV Contract No. N62467-04-D-0055,

Contract Task Order (CTO) 0065. Site 1, Disaster Recovery Disposal Area, is a former landfill located in

the northwestern portion of NCBC Gulfport.

1.1 PURPOSE OF REPORT

A broad framework for the RI and selection of the remedy process has been created through the National

Oil and Hazardous Substances Pollution Contingency Plan (NCP) by the United States Environmental

Protection Agency (USEPA). The RI process (USEPA, 1991a) details the methodology that the

Superfund program has established for characterizing the nature and extent of risks posed by

uncontrolled hazardous waste sites and for evaluating potential remedial options.

The overall objectives of the RI process are as follows:

 To adequately characterize the nature and extent of contamination at the site.

 To define the site dynamics, including contaminant migration pathways, transportation

mechanisms, and potential receptors.

 To determine the site risks to human and ecological receptors.

USEPA has established the presumptive remedy framework for achieving each of these objectives while

at the same time streamlining both the RI and remedy selection processes. Achieving these objectives

will provide the basis for a remedy selection that is protective of human health and the environment. The

proportion, distribution, and nature of the wastes present at Site 1 fit the parameters for the application of

a containment presumptive remedy. Those characteristics are as follows:

 Risks are low-level except for hotspots.

 Waste types are generally household, commercial, nonhazardous sludge, and industrial solid

wastes.
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 Lesser quantities of hazardous wastes are present as compared to municipal-type wastes.

 Low-hazard military-specific wastes may be present (low-level radioactive materials,

decontamination kits, munitions hardware).

High hazard military wastes would preclude the use of presumptive remedy. Those waste types would

include munitions, chemical warfare agents, and high-level radioactive wastes.

1.2 PRESUMPTIVE REMEDY PROCESS

Based on historical patterns of remedy selection for common categories of sites, including landfills,

USEPA encourages the use of presumptive remedies (USEPA, 1993f) to increase consistency in remedy

selection and to streamline the remedial action process. Prior to preparation of the Site 1 RI Work Plan, it

was determined that a presumptive remedy for Site 1 was the best course of action based on the

characteristics of the materials in the landfill and low concentrations of contaminants in the surficial

aquifer (HLA, 1999). Based on USEPA guidance, a containment remedy involving a soil cover was

incorporated into the site strategy to be consistent with USEPA guidance including Presumptive Remedy

for Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Municipal

Landfills (USEPA, 1993f), amended by the Application of the CERCLA Municipal Landfill Presumptive

Remedy to Military Landfills (USEPA, 1996c).

1.3 INVESTIGATION USING PRESUMPTIVE REMEDY STRATEGY

The presumptive remedy process for landfills includes a streamlined approach to site characterization

based on the remedial actions most likely to be selected. Site characterization for applicable landfills is

expedited by focusing primarily on the information needed to sufficiently assess and address risks posed

by the site. Therefore, there is less emphasis on extensively characterizing the soil and groundwater

within the landfill disposal area and more of a focus on collecting pertinent data that satisfy the application

of a containment presumptive remedy.

1.3.1 Landfill Contents

A complete characterization of the landfill’s contents is generally not necessary because the landfill

contents will be contained. However, certain landfill properties, such as vertical and lateral extent of the

disposal area, age of the landfill, and disposal patterns, can determine the extent and type of landfill

cover..
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1.3.2 Groundwater/Leachate Contamination

The characterization of site geology and hydrology will affect decisions on capping options as well as the

monitoring and potential treatment of groundwater. Precipitation, groundwater-to-surface water recharge

rates, and water table fluctuations can influence groundwater contamination plumes and leachate

quantity. This characterization also includes assessing the impact to other potential receiving media such

as the surface water and sediment and the surficial aquifer.

1.3.3 Hot Spots

Hot spots consist of highly toxic and/or highly mobile material and present a potential principal threat to

human health or the environment. The presumptive remedy encourages the treatment of hot spots when

this remediation would significantly reduce the risk posed by the overall site.

1.3.4 Baseline Risk Assessment

A baseline risk assessment was conducted to determine whether Site 1 poses risks to human health and

the environment and to demonstrate that the containment presumptive remedy will address pathways and

COCs.

This streamlined investigation framework is one area where the presumptive remedy methodology differs

from the traditional RI approach. The Site 1 RI included sampling in and around the landfill disposal area

to determine if the landfill contents meet the municipal landfill-type waste definition in Application of the

CERCLA Municipal Landfill Presumptive Remedy to Military Landfills (USEPA, 1996c).

1.4 SITE BACKGROUND

NCBC Gulfport is located in the western part of Gulfport, Mississippi, in the southeastern part of

Harrison County, about 2 miles north of the Gulf of Mexico (Figure 1-1). The property for the installation

was acquired in April 1942 and occupies approximately 1,100 acres. NCBC Gulfport has an average

elevation of 30 feet above sea level. Nine sites at NCBC Gulfport, including Site 1, were identified in the

Initial Assessment Study (IAS) as potential threats to human health or the environment (Envirodyne,

1985).

The primary mission of NCBC Gulfport is to support military readiness for four battalions of the

Naval Construction Force (NCF) and the storage and maintenance of pre-positioned War Reserve

Material Stock. The NCF support consists of mobilization and logistics support for both homeport

services and deployed support. Approximately 5,000 military and 1,600 civilian personnel are assigned

to, or employed by, the base.
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1.4.1 Site Description

Site 1 is a former landfill facility (in operation from 1942 to 1948) encompassing approximately 9 acres,

although the areal extent of the waste disposal is smaller. The site is located north of 7
th

Street and east

of Colby Avenue (Figure 1-2). This area has most recently been used as a mock disaster recovery

training village and as a training facility.

During disposal site operation, waste was disposed of in trenches and then buried. Reportedly, the

trenches were deeper than 8 feet and standing water was present in the open trenches. Solid and

chemical wastes were reportedly disposed of in the landfill; however, no reports were found of disposal of

high-level military wastes or munitions.

The waste disposal area at Site 1 was covered with soil when disposal activities ceased in 1948.

Additional fill has been added over the years as parking lots and roads have been constructed over the

surface. Buildings at Site 1 are intermittently occupied, and it is unknown if any of the buildings were

constructed on top of the disposal trenches.

Surface water is conveyed to ditches along the eastern and western boundaries of the site. Groundwater

flow in and around Site 1 is to the northwest. There are no reports of the disposal of ordnance,

radiological material, or biological/chemical warfare agents at Site 1.

1.4.2 Site History

Site 1 was used from 1942 to 1948 as a landfill and was reportedly the primary area for chemical waste

disposal on base. Wastes were placed in unlined trenches at or near the groundwater table. The landfill

received chemical wastes generated at NCBC Gulfport, mainly from public works shops and the supply

department. Waste fuel, oil, solvents, paint, and paint thinners, many reportedly in 55-gallon drums, were

transported to the site and buried in the trenches (Envirodyne, 1985).

In 1984, during water line repairs in the southwestern corner of Site 1, four or five rusted 55-gallon drums

were excavated. The drums were highly deteriorated, and the drum contents were described as tar-like

with a strong odor similar to burnt plastic. The drums were transported to the concrete foundation of

former Building 271 (later designated Site 9) for storage pending analytical results of the drum contents.

The sample of drum contents was analyzed for hazardous waste characterization for metals and volatiles

and for flammability, reactivity, and corrosiveness. The material sampled from the drums contained

xylene, toluene, 1,2-dichloroethane, and low levels of arsenic and lead.
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1.4.3 Previous Investigations

The following previous environmental investigations have been conducted at Site 1:

1985 Initial Assessment Study of NCBC Gulfport

The IAS, carried out by Envirodyne (1985) under the Naval Energy and Environmental Support Activity

(NEESA), identified and evaluated sites at NCBC Gulfport that were potential threats to human health and

the environment. The IAS included the following:

 Records search

 On-site survey

 Site ranking

 Outline for a subsequent Confirmation Study

The IAS identified that waste disposal had occurred at Site 1 with the potential to impact human and

ecological receptors. The IAS also discussed the excavation of the drums found in the southwestern

corner of Site 1 and recommended a confirmation study.

1987 Confirmation Study

The Confirmation Study was conducted by HLA (1987) and included a geophysical survey, surface water

and sediment sampling, and monitoring well installation and sampling.

The geophysical survey collected very low frequency electromagnetic data which detect variations in soil

conductivity, and magnetometer data which measure variations in the total magnetic field associated with

magnetic objects. The grid spacing for this survey was 50 feet. More than half of Site 1 exhibited very

low frequency values greater than the background value, suggesting that native soil had been disturbed

by excavation and disposal activities. The magnetometer data identified several small magnetic

anomalies.

Four surface water samples were collected during the Confirmation Study from the ditch on the western

side of Site 1 adjacent to Colby Avenue, from the southernmost Catfish Pond adjacent to the northern

edge of Site 1, from the northernmost Catfish Pond, and from an isolated ditch located near the center of

Site 1 in the disaster recovery training area. The surface water samples were analyzed for selected

metals (cadmium, chromium, and lead), oil and grease, total organic carbon, total organic halides, and

chemical oxygen demand. Concentrations of metals in the surface water samples were less than

laboratory detection limits. Low levels of oil and grease were detected in the surface water samples.
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Composite sediment samples were collected from the Colby Avenue ditch, the southern Catfish Pond,

and the northern Catfish Pond, and a sediment grab sample co-located with the surface water sample

was collected in the ditch near the center of Site 1. The sediment samples were analyzed for selected

metals, oil and grease, total organic carbons, total organic halides, and chemical oxygen demand.

Chromium was reported in several of the sediment samples. Other metal concentrations were less than

laboratory detection limits.

Three monitoring wells were installed and sampled as part of the Confirmation Study. Monitoring well

GPT-1-1 was installed in the southwestern part of the site, and GPT-1-2 was installed near the

southeastern part of the site. One monitoring well (GPT-01-03) was installed at the northern edge of the

site, adjacent to the Catfish Pond. The monitoring wells were screened from a depth of 3 feet to total

depths between 25 to 30 feet. The groundwater samples were analyzed for volatile organic

compounds (VOCs), base/neutral/acid (BNA) extractable organics, and selected metals (cadmium,

chromium, and lead). Reported concentrations of VOCs, BNAs, and cadmium were less than laboratory

detection limits. Chromium and lead were detected in each of the groundwater samples, at

concentrations less than current Target Remediation Goals (TRG).

1997 Field Verification Action

Morrison Knudsen Corporation conducted the Field Verification Action at Site 1 to determine whether

hazardous constituents, particularly dioxin-related compounds, were present in subsurface soil.

Direct-push technology (DPT) was used to collect subsurface soil samples at boring locations based on

the geophysical survey completed in 1995. Thirty-three (33) soil borings were advanced at six of the

anomalies identified as large or major metallic targets (Figure 1-3). Soil samples were collected at each

boring location from depths between 3 and 6 feet and 9 to 13 feet and submitted for laboratory analysis.

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), Resource

Conservation and Recovery Act (RCRA) metals, dioxins and furans, pesticides, polychlorinated biphenyls

(PCBs), and herbicides.

Dioxins and furans were reported in each of the soil samples collected for the Field Verification Action. At

one sample location A4-1, the toxic equivalency quotient (TEQ) in the 3 to 5 foot sample [27.6 nanograms

per kilogram (ng/kg)] was greater than the unrestricted TRG (4.26 ng/kg), but less than the restricted TRG

(38.2 ng/kg) (Figure 1-4).

Arsenic was detected at concentrations exceeding the unrestricted TRG in one or both sample intervals

at 28 of the 33 soil boring locations (Figure 1-4). The arsenic concentration in the sample collected from

2 to 4 feet at A3-9 was 455 milligrams per kilogram (mg/kg), which is greater than the restricted TRG of

3.82 mg/kg.
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Concentrations of other analytes detected in the soil samples were less than the TRGs. Positive

detections from the verification study are provided in Table 1-1 at the end of this section.

1999 Groundwater Monitoring Report

As part of the base-wide groundwater investigation, which focused on dioxins, two downgradient

monitoring wells (GPT-01-04 and GPT-01-05) were installed at Site 1 (Figure 1-3). Low levels of dioxins

(predominantly the octo-chlorinated congener) and pesticides were detected in groundwater samples

from Site 1. All results were less than Maximum Contaminant Levels (MCLs). The initial characterization

of the surficial aquifer at NCBC was refined during this investigation. The relationship between surface

water and groundwater at the base was also evaluated, and significant interaction between surface water

and groundwater was reported.

1.4.4 Presumptive Remedy Investigation Objectives

As discussed in Section 1.3, to achieve the objectives of the presumptive remedy RI, the following

information was needed:

 Verify the extent of the waste disposal area

 Identify the types of materials disposed of in the landfill

 Determine the extent and sources of mobile contaminants (areas of contaminant migration)

 Assess potential impact to receptors

 Evaluate risks posed to human health and local ecology

To collect this information, the RI conducted at Site 1 included the following activities, as described in

Section 2.0:

 Geophysical survey

 Passive soil-gas survey for VOCs

 Surface water and sediment sampling

 DPT groundwater screening

 Monitoring well installation

 Groundwater sampling

 Surface and subsurface soil sampling

 Aquifer characterization
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1.5 PRELIMINARY RESPONSE ACTION OBJECTIVES

As a first step in evaluating the suitability of containment alternatives, response action objectives were

developed. The presumptive remedy response action objectives focus on waste isolation and

containment and are as follows:

 Preventing direct contact with landfill contents

 Minimizing infiltration and containment of leaching to groundwater

 Controlling surface water runoff and erosion

 Controlling landfill gas (if necessary)

1.6 REPORT ORGANIZATION

This report consolidates the results of the previous sampling activities summarized above and the RI and

includes the following eight sections:

1.0 Introduction

2.0 Study Area Investigation

3.0 Physical Characteristics of the Study Area

4.0 Nature and Extent of Contamination

5.0 Contaminant Fate and Transport

6.0 Human Health Risk Assessment

7.0 Screening Level Ecological Risk Assessment

8.0 Summary and Conclusions

The following appendices are included with this report:

Appendix A – Geophysical Survey Report

Appendix B – Soil Gas Survey Report

Appendix C – Field Data

Appendix D – Validated Laboratory Data

Appendix E – Human Health Risk Assessment Supporting Data

Appendix F – Screening Level Ecological Risk Assessment Food-Chain Mode

Appendix G – Previous Investigations



TABLE 1-1

POSITIVE DETECTIONS IN VERIFICATION STUDY SOIL SAMPLES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 14

SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
1,1-DICHLOROETHENE 77.2 118 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 1 J
2-BUTANONE 84500 84500 12 U 12 U 12 U 12 U 12 U 12 U 23 U 13 U 12 U 13 U
ACETONE 7820000 104000000 85 B 6 JB 76 U 14 25 B 23 190 B 15 120 58
BENZENE 887 1360 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
ETHYLBENZENE 395000 395000 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
METHYLENE CHLORIDE 14300 21900 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
TETRACHLOROETHENE 11900 18200 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
TOLUENE 38000 38000 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
TOTAL 1,2-DICHLOROETHENE NC NC 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
TOTAL XYLENES 318000 318000 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
TRICHLOROETHENE 5170 7920 6 U 6 U 6 U 6 U 6 U 6 U 12 U 6 U 6 U 6 U
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000 400 U 400 U 380 U 390 U 380 U 410 U 380 U 430 U 390 U 430 U
BENZO(A)ANTHRACENE 875 7840 400 U 400 U 72 J 390 U 380 U 410 U 380 U 430 U 390 U 430 U
BENZO(A)PYRENE 87.5 784 400 U 400 U 76 J 390 U 380 U 410 U 380 U 430 U 390 U 430 U
BENZO(G,H,I)PERYLENE 2350000 61300000 400 U 400 U 51 J 390 U 380 U 410 U 380 U 430 U 390 U 430 U
BENZOIC ACID 313000000 817000000 2000 U 2000 U 1900 U 1900 U 1900 U 2000 U 91 J 50 J 120 J 180 J
BENZYL ALCOHOL 23500000 204000000 400 U 400 U 380 U 390 U 380 U 410 U 380 U 430 U 390 U 430 U
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000 400 U 60 J 58 J 390 U 380 U 410 U 380 U 200 J 130 J 120 J
FLUORENE 3130000 81700000 400 U 400 U 380 U 390 U 380 U 410 U 380 U 430 U 390 U 430 U
INDENO(1,2,3-CD)PYRENE 875 7840 400 U 400 U 51 J 390 U 380 U 410 U 380 U 430 U 390 U 430 U
N-NITROSODIPHENYLAMINE 130000 1170000 400 U 400 U 380 U 390 U 380 U 410 U 380 U 430 U 390 U 430 U
NAPHTHALENE 194000 247000 400 U 400 U 380 U 390 U 380 U 410 U 380 U 430 U 390 U 430 U
PHENANTHRENE 2350000 61300000 400 U 400 U 65 J 390 U 380 U 410 U 380 U 430 U 390 U 79 J
PHENOL 46900000 123000000 1400 680 970 880 1300 2500 1800 2500 1800 2900
PYRENE 2350000 61300000 400 U 400 U 120 J 390 U 380 U 410 U 380 U 430 U 390 U 430 U

4 1111 4 11 4 11 4.5 12
2 2 99 2 9 2.5 10

19961212 1996121219961212 19961213 19961213 19961213 19961213 19961213 19961213
A1-4 A1-5 A1-5A1-1 A1-2 A1-2 A1-3 A1-3 A1-4

GPTS1BA1402 GPTS1BA1410 GPTS1BA1502 GPTS1BA1509GPTS1BA1202 GPTS1BA1209 GPTS1BA1302 GPTS1BA1310GPTS1BA1109

2 9
4

GPTS1BA1102
A1-1

19961212
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TABLE 1-1

POSITIVE DETECTIONS IN VERIFICATION STUDY SOIL SAMPLES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 14

SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet) 4 1111 4 11 4 11 4.5 12

2 2 99 2 9 2.5 10
19961212 1996121219961212 19961213 19961213 19961213 19961213 19961213 19961213

A1-4 A1-5 A1-5A1-1 A1-2 A1-2 A1-3 A1-3 A1-4
GPTS1BA1402 GPTS1BA1410 GPTS1BA1502 GPTS1BA1509GPTS1BA1202 GPTS1BA1209 GPTS1BA1302 GPTS1BA1310GPTS1BA1109

2 9
4

GPTS1BA1102
A1-1

19961212

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000 76 U 76 U 72 U 74 U 72 U 77 U 72 U 81 U 81 U 73 U
4,4'-DDD 2660 23800 3 U 3 U 3.7 3 U 2.9 U 3.1 U 2.9 U 3.2 U 2.9 U 3.2 U
DALAPON 2350000 6130000 1700 U 1710 U 1630 U 1670 U 1630 U 1730 U 1630 U 1820 U 1820 U 1650 U
DICAMBA 2350000 61300000 28 U 28 U 27 U 27 U 27 U 28 U 27 U 30 U 30 U 27 U
DICHLOROPROP NC NC 65 U 65 U 62 U 63 U 62 U 65 U 62 U 69 U 69 U 62 U
DINOSEB 78200 204000 45 U 45 U 43 U 44 U 43 U 46 U 43 U 48 U 48 U 44 U
MCPP 78200 2040000 6100 U 6100 U 5820 U 5950 U 5810 U 6170 U 5810 U 6490 U 6500 U 5880 U
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200 163 B 10.4 B 460 B 3.41 B 52.4 B 14.6 B 182 B 3.04 XB 13.8 B 3.56 XB
1,2,3,4,6,7,8,9-OCDF 4260 38200 0.19 U 0.296 U 26.2 0.164 U 0.187 U 0.213 U 8.97 0.438 U 0.175 U 0.245 U
1,2,3,4,6,7,8-HPCDD 426 3820 11.1 0.574 X 70.5 0.629 1.82 1.18 X 10.9 0.35 U 0.447 X 0.616 X
1,2,3,4,6,7,8-HPCDF 426 3820 0.142 XB 0.247 XB 16.4 B 0.211 XB 0.16 XB 0.212 XB 5.63 B 0.178 U 0.249 U 0.227 XB
1,2,3,4,7,8,9-HPCDF 426 3820 0.131 U 0.29 U 1.09 U 0.132 U 0.123 U 0.147 U 0.438 U 0.212 U 0.297 U 0.178 U
1,2,3,4,7,8-HXCDD 42.6 382 0.363 U 0.408 U 0.504 U 0.199 U 0.185 U 0.284 U 0.823 U 0.373 U 0.416 U 0.296 U
1,2,3,4,7,8-HXCDF 42.6 382 0.168 U 0.218 U 5.87 I 0.127 U 0.138 U 0.169 U 0.429 U 0.244 U 0.211 U 0.137 U
1,2,3,6,7,8-HXCDD 103 923 0.234 U 0.263 U 1.32 X 0.128 U 0.119 U 0.183 U 0.53 U 0.24 U 0.268 U 0.191 U
1,2,3,6,7,8-HXCDF 42.6 382 0.131 U 0.171 U 0.621 U 0.1 U 0.108 U 0.133 U 0.336 U 0.191 U 0.165 U 0.108 U
1,2,3,7,8,9-HXCDD 103 923 0.899 0.286 U 0.354 U 0.139 U 0.129 U 0.199 U 0.577 U 0.261 U 0.292 U 0.208 U
1,2,3,7,8-PECDF 85.2 763 0.211 U 0.361 U 0.286 U 0.17 U 0.13 U 0.154 U 0.438 U 0.227 U 0.189 U 0.259 U
2,3,4,6,7,8-HXCDF 42.6 382 0.172 U 0.223 U 0.993 X 0.13 U 0.142 U 0.173 U 0.44 U 0.25 U 0.216 U 0.141 U
TEQ 4.26 38.2 0.70 0.61 2.36 0.36 0.42 0.36 1.04 0.61 0.44 0.50
Inorganics (mg/kg)
ARSENIC 0.426 3.82 0.4 U* 0.43 B* 0.38 U* 0.39 U* 0.38 U* 1.6 * 0.39 U 0.83 B 0.4 B* 0.54 B*
BARIUM 5480 14300 7 20.3 0.44 B 0.59 B 6.6 0.73 B 8.4 0.83 B 6.3 0.82 B
CADMIUM 39.1 1020 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.13 B 0.05 U 0.05 U 0.05 U
CHROMIUM 210 450 1.9 * 6.1 * 0.52 B* 5.1 * 2.9 * 3.1 * 4 2.3 3.4 * 1.9 *
LEAD 400 1700 1.1 * 4.2 * 0.49 * 1.2 * 1.5 * 1.5 * 25.9 1.4 1.5 * 0.7 *
MERCURY 10 61.3 0.27 0.04 U 0.04 U 0.04 U 0.05 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
SELENIUM 391 1020 0.37 U 0.37 U 0.35 U 0.36 U 0.35 U 0.37 U 0.35 U 0.39 U 0.35 U 0.39 U
SILVER 391 1020 0.23 U 0.24 U 0.22 U 0.23 U 0.22 U 0.23 U 0.22 U 0.25 U 0.22 U 0.25 U
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 6 U 6 U 2 J 29 U 12 U 6 U 6 U
23 U 12 U 11 U 12 U 11 U 14 U 57 U 24 U 11 U 12 U

330 B 12 JB 51 B 9 JB 170 B 22 B 800 B 160 B 120 B 28 B
12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 1 J 6 U 7 U 29 U 12 U 11 U 6 U
12 U 6 U 6 U 6 U 6 U 5 J 29 U 12 U 11 U 6 U
12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 6 U 6 U 7 U 29 U 12 U 6 U 6 U
12 U 6 U 6 U 6 U 6 U 3 J 29 U 12 U 6 U 6 U

380 U 410 U 380 U 400 U 380 U 480 U 45 J 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
110 J 110 J 1800 U 2000 U 48 J 94 J 300 J 43 J 170 U 51 J
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U

41 J 60 J 380 U 66 J 380 U 58 J 110 J 65 J 110 U 48 J
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 380 U 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 62 J 400 U 380 U 400 U
380 U 410 U 380 U 400 U 380 U 480 U 94 J 400 U 380 U 400 U

1700 3000 1400 1000 3600 2900 5700 760 2500 1500
380 U 410 U 380 U 400 U 380 U 480 U 42 J 400 U 380 U 400 U

GPTS1BA11004 GPTS1BA11011
A1-10 A1-10

19961214 19961214
4 11

6 13.5 1365 12 6 134 11
11 4 11.59 3 10 42

19961214 1996121419961213 19961213 19961213 1996121319961213 19961213
A1-8 A1-9 A1-9A1-6 A1-7 A1-7 A1-8A1-6

GPTS1BA1804 GPTS1BA1811 GPTS1BA1904 GPTS1BA1911GPTS1BA1602 GPTS1BA1609 GPTS1BA1703 GPTS1BA1710
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

GPTS1BA11004 GPTS1BA11011
A1-10 A1-10

19961214 19961214
4 11

6 13.5 1365 12 6 134 11
11 4 11.59 3 10 42

19961214 1996121419961213 19961213 19961213 1996121319961213 19961213
A1-8 A1-9 A1-9A1-6 A1-7 A1-7 A1-8A1-6

GPTS1BA1804 GPTS1BA1811 GPTS1BA1904 GPTS1BA1911GPTS1BA1602 GPTS1BA1609 GPTS1BA1703 GPTS1BA1710

72 U 78 U 71 U 76 U 76 U 90 U 71 U 75 U 71 U 76 U
2.9 U 3.1 U 2.9 U 3 U 2.8 U 3.6 U 2.9 U 3 U 2.9 U 3 U

1630 U 1750 U 1610 U 1710 U 1710 U 2030 U 1610 U 1690 U 1610 U 1710 U
27 U 29 U 26 U 28 U 28 U 33 U 26 U 28 U 26 U 28 U
62 U 66 U 61 U 65 U 65 U 77 U 61 U 64 U 61 U 65 U
43 U 46 U 43 U 45 U 45 U 54 U 43 U 45 U 43 U 45 U

5810 U 6250 U 5750 U 6100 U 6100 U 7250 U 5750 U 6020 U 5750 U 6100 U

191 B 3 B 97.6 B 22.9 B 150 B 7.41 B 279 B 10.5 B 107 B 3.96 X
13.7 0.57 U 0.664 U 2.04 U 0.234 U 0.519 0.22 U 0.37 U 0.328 U 0.392 U

23 0.774 U 10.7 2.88 X 1.56 0.62 X 6.77 0.292 U 2.68 0.364 U
10.5 B 0.44 U 1.96 B 1.17 U 0.205 XB 0.515 XB 0.177 U 0.103 U 0.204 U 0.334 U

0.819 U 0.526 U 0.355 U 1.4 U 0.214 U 0.168 U 0.212 U 0.124 U 0.244 U 0.399 U
0.74 U 0.726 U 0.671 U 1.44 U 0.262 U 0.271 U 0.25 U 0.285 U 0.479 U 0.851 U

0.574 U 0.298 U 0.377 U 0.614 U 0.15 U 0.152 U 0.131 U 0.188 U 0.267 U 0.425 U
0.477 U 0.468 U 0.432 U 0.924 U 0.168 U 0.175 U 0.161 U 0.184 U 0.308 U 0.548 U

0.45 U 0.234 U 0.295 U 0.481 U 0.118 U 0.119 U 0.103 U 0.147 U 0.209 U 0.333 U
0.519 U 0.509 U 1.47 1.01 U 0.183 U 0.19 U 1.54 0.2 U 0.336 U 0.597 U

0.26 U 0.282 U 0.335 U 0.614 U 0.233 U 0.254 U 0.27 U 0.21 U 0.198 U 0.33 U
0.588 U 0.306 U 0.386 U 0.629 U 0.154 U 0.156 U 0.135 U 0.193 U 0.273 U 0.435 U

1.04 0.69 1.24 1.82 0.46 0.48 0.88 0.46 0.68 0.90

0.39 U 1.2 B 0.38 U 0.4 U 0.55 B 1.7 0.38 U 2.3 0.51 B 3.2
4.2 1.4 30.3 0.64 B 14.4 0.77 B 7.6 0.53 B 7.7 0.48 B

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.06 U 0.05 U 0.05 U 0.05 U 0.05 U
2.6 1.5 4.6 1.9 4.3 1.7 3.1 0.51 B 3.2 0.75 B
2.4 1.2 4.3 0.43 2.9 0.93 1.5 0.65 2.1 0.63

0.04 U 0.04 U 0.04 U 0.04 U 0.04 0.05 U 0.04 U 0.04 U 0.04 U 0.04 U
0.35 U 0.37 U 0.34 U 0.36 U 0.34 U 0.43 U 0.34 U 0.36 U 0.35 U 0.36 U
0.22 U 0.24 U 0.22 U 0.23 U 0.22 U 0.27 U 0.22 U 0.23 U 0.22 U 0.23 U
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U

12 U 13 U 12 U 12 U 12 U 12 U 62 U 5 J 12 U
77 B 50 B 40 B 6 JB 94 B 18 B 390 B 66 B 20 B

6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 1 J 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 31 U 6 U 6 U

400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U

1900 U 2100 U 2000 U 2000 U 2000 U 2000 U 2000 U 54 J 46 J
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U

40 J 440 U 46 J 83 J 64 J 410 U 410 U 59 J 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U
790 430 J 130 J 2400 220 J 410 U 420 710 440
400 U 440 U 410 U 400 U 410 U 410 U 410 U 410 U 400 U

5 11.5 4.55 12 5 125 12
10 3 9.5 2.510 3 10 33

19961216 19961216 1996121619961216 19961216 19961216 1996121619961216 19961216
A2-3 A2-4 A2-4 A2-5A2-1 A2-2 A2-2 A2-3A2-1

GPTS1BA2502GPTS1BA2303 GPTS1BA2310 GPTS1BA2403 GPTS1BA2409GPTS1BA2103 GPTS1BA2110 GPTS1BA2203 GPTS1BA2210
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

5 11.5 4.55 12 5 125 12
10 3 9.5 2.510 3 10 33

19961216 19961216 1996121619961216 19961216 19961216 1996121619961216 19961216
A2-3 A2-4 A2-4 A2-5A2-1 A2-2 A2-2 A2-3A2-1

GPTS1BA2502GPTS1BA2303 GPTS1BA2310 GPTS1BA2403 GPTS1BA2409GPTS1BA2103 GPTS1BA2110 GPTS1BA2203 GPTS1BA2210

75 U 82 U 78 U 76 U 78 U 77 U 77 U 78 U 76 U
3 U 3.3 U 3.1 U 3 U 3.1 U 3.1 U 3.1 U 3.1 U 3 U

1690 U 1840 U 1750 U 1710 U 1750 U 1730 U 1730 U 1750 U 1710 U
28 U 30 U 29 U 28 U 29 U 28 U 28 U 29 U 28 U
64 U 70 U 66 U 65 U 66 U 65 U 65 U 66 U 65 U
45 U 49 U 46 U 45 U 46 U 46 U 46 U 46 U 45 U

5750 U 6580 U 6250 U 6100 U 6250 U 6170 U 6200 U 6250 U 6100 U

110 38.3 14.6 16.5 64.4 33.9 26.6 122 156
0.419 U 0.283 U 0.442 U 0.261 U 0.276 U 0.202 U 0.286 U 0.252 U 0.341 U

9.89 1.04 X 0.431 U 0.764 X 2.32 2.42 1.82 8.18 12.3
0.244 U 0.236 U 0.226 U 0.195 U 0.18 U 0.177 U 0.254 U 0.147 U 0.39 U
0.292 U 0.282 U 0.27 U 0.233 U 0.215 U 0.212 U 0.303 U 0.175 U 0.467 U
0.325 U 0.338 U 0.446 U 0.218 U 0.288 U 0.503 U 0.248 U 0.237 U 0.71 U
0.131 U 0.191 U 0.165 U 0.114 U 0.219 U 0.246 U 0.14 U 0.178 U 0.337 U
0.209 U 0.217 U 0.287 U 0.14 U 0.185 U 0.324 U 0.16 U 0.152 U 0.457 U
0.103 U 0.149 U 0.13 U 0.089 U 0.172 U 0.193 U 0.11 U 0.139 U 0.288 U

2.63 0.237 U 0.312 U 0.153 U 0.202 U 0.353 U 0.174 U 0.166 U 1.16
0.161 U 0.148 U 0.22 U 0.18 U 0.247 U 0.341 U 0.262 U 0.285 U 0.346 U
0.134 U 0.195 U 0.17 U 0.116 U 0.224 U 0.252 U 0.143 U 0.182 U 0.376 U

0.80 0.44 0.52 0.40 0.45 0.86 0.63 0.75 1.21

0.4 U 0.44 U 0.41 U 0.4 U 0.41 U 0.99 B 0.48 B 0.41 U 0.4 U
13.1 2.6 5.1 0.96 0.7 B 0.67 B 2.8 0.75 B 1.7
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

4.5 1.2 B 2.6 1.4 1.1 B 0.61 B 3.1 0.79 B 3.9
2.1 0.91 1.9 0.97 0.86 1.1 1 0.45 1.1

0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
0.36 U 0.4 U 0.37 U 0.37 U 0.37 U 0.37 U 0.37 U 0.38 U 0.36 U
0.23 U 0.25 U 0.24 U 0.23 U 0.24 U 0.23 U 0.24 U 0.24 U 0.23 U
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
2 J 11 U 12 U 12 U 12 U 12 U 12 U 11 U 13 U 12 U

23 B 110 B 28 B 70 B 43 B 72 B 78 B 45 B 44 B 19 B
6 U 5 U 6 U 6 U 6 U 6 U 2 J 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 5 J 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 5 U 6 U 6 U 1 J 6 U 6 U 6 U 6 U 6 U

400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U

2000 U 1800 U 100 J 2000 U 1900 U 160 J 45 J 1800 U 67 J 90 J
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
390 J 2100 U 140 J 410 U 460 U 390 U 60 J 49 J 320 J 100 J
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U
570 1200 2800 140 J 1200 230 J 78 J 2100 3200 3500
400 U 360 U 400 U 410 U 400 U 390 U 410 U 370 U 430 U 390 U

55 12 5 125 12 5 1311.5
10 311 3 10 39.5 3 10 3

1996121619961215 19961215 19961216 1996121619961216 19961216 19961216 1996121619961216
A3-4 A3-5A3-2 A3-3 A3-3 A3-4A2-5 A3-1 A3-1 A3-2

GPTS1BA3403 GPTS1BA3410 GPTS1BA3503GPTS1BA3203 GPTS1BA3211 GPTS1BA3303 GPTS1BA3310GPTS1BA2509 GPTS1BA3103 GPTS1BA3110
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

55 12 5 125 12 5 1311.5
10 311 3 10 39.5 3 10 3

1996121619961215 19961215 19961216 1996121619961216 19961216 19961216 1996121619961216
A3-4 A3-5A3-2 A3-3 A3-3 A3-4A2-5 A3-1 A3-1 A3-2

GPTS1BA3403 GPTS1BA3410 GPTS1BA3503GPTS1BA3203 GPTS1BA3211 GPTS1BA3303 GPTS1BA3310GPTS1BA2509 GPTS1BA3103 GPTS1BA3110

77 U 68 U 155 U 77 U 75 U 70 U 77 U 70 U 82 U 74 U
3 U 2.7 U 3 U 3.1 U 3 U 3 U 3.1 U 2.8 U 3.3 U 3 U

1730 U 1540 U 1710 U 1730 U 1690 U 1570 U 1730 U 1570 U 1840 U 1670 U
28 U 25 U 105 U 28 U 28 U 26 U 28 U 26 U 30 U 27 U
65 U 58 U 162 U 65 U 64 U 60 U 65 U 60 U 70 U 63 U
46 U 41 U 232 U 46 U 45 U 42 U 46 U 42 U 49 U 44 U

6170 U 5500 U 11500 6170 U 6020 U 5620 U 6180 U 5620 U 6580 U 5950 U

127 27.8 109 58.4 0.937 48 1.05 1.02 1.41 23.2
0.347 U 0.359 U 1.99 0.416 U 0.444 U 0.362 U 0.305 U 0.408 U 0.853 U 0.611 U

1.49 2.24 0.904 X 1.92 0.321 U 1.52 0.318 U 0.211 U 0.863 U 0.481 U
0.199 U 0.321 U 1.13 X 0.328 U 0.278 U 0.2 U 0.192 U 0.212 U 0.368 U 0.244 U
0.238 U 0.384 U 0.37 U 0.392 U 0.333 U 0.239 U 0.229 U 0.253 U 0.44 U 0.291 U
0.293 U 0.509 U 0.404 U 0.573 U 0.281 U 0.337 U 0.393 U 0.356 U 0.602 U 0.528 U
0.198 U 0.336 U 0.261 U 0.267 U 0.179 U 0.248 U 0.209 U 0.177 U 0.29 U 0.209 U
0.189 U 0.328 U 0.604 X 0.369 U 0.181 U 0.217 U 0.253 U 0.229 U 0.388 U 0.34 U
0.155 U 0.264 U 0.657 0.209 U 0.141 U 0.195 U 0.164 U 0.138 U 0.227 U 0.164 U
0.205 U 0.357 U 0.283 U 0.402 U 0.197 U 0.236 U 0.276 U 0.25 U 0.422 U 0.37 U

0.17 U 0.201 U 0.286 U 0.332 U 0.202 U 0.212 U 0.196 U 0.235 U 0.252 U 0.352 U
0.203 U 0.345 U 0.267 U 0.273 U 0.184 U 0.254 U 0.214 U 0.181 U 0.297 U 0.214 U

0.59 0.54 0.66 0.67 0.48 0.41 0.42 0.51 0.71 0.68

0.41 U 0.36 U 1.5 0.41 U 0.98 B 0.39 U 1.3 0.39 B 3.7 1.2
0.41 B 6.6 0.52 B 0.82 B 0.53 B 0.77 B 0.5 B 19.3 0.92 12.3
0.05 U 0.04 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

1.4 2.8 1.2 B 2.4 0.54 B 2.7 0.9 B 1.9 0.8 B 3.5
0.82 1.9 1.3 1.1 0.64 1.6 0.6 1.6 0.99 2.8
0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
0.37 U 0.33 U 0.37 U 0.37 U 0.36 U 0.4 B 0.37 U 0.34 U 0.39 U 0.36 U
0.23 U 0.21 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.21 U 0.25 U 0.23 U
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U

12 U 11 U 12 U 12 U 13 U 12 U 12 U 19 U 12 U
94 B 62 B 20 B 76 B 54 B 91 B 11 JB 110 B 56 B

6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 2 J 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U
1 J 19 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U
1 J 13 6 U 6 U 6 U 6 U 6 U 9 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 9 U 6 U

390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U

72 J 330 J 150 J 140 J 2000 U 110 J 66 J 520 J 130 J
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
110 J 63 J 100 J 92 J 120 J 65 J 240 J 160 J 210 J
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 81 J 410 U
390 U 370 U 400 U 400 U 420 U 400 U 400 U 130 J 410 U

4200 2500 5000 520 490 1200 1800 7800 2500
390 U 370 U 400 U 400 U 420 U 400 U 400 U 620 U 410 U

4 114.5 12 4 1112 5 12
9 2 910 2.5 10 210 3

19961214 1996121419961214 19961214 19961214 1996121419961216 19961214 19961214
A3-8 A3-9 A3-9A3-6 A3-7 A3-7 A3-8A3-5 A3-6

GPTS1BA3802 GPTS1BA3809 GPTS1BA3902 GPTS1BA3909GPTS1BA3603 GPTS1BA3610 GPTS1BA3702 GPTS1BA3710GPTS1BA3510
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

4 114.5 12 4 1112 5 12
9 2 910 2.5 10 210 3

19961214 1996121419961214 19961214 19961214 1996121419961216 19961214 19961214
A3-8 A3-9 A3-9A3-6 A3-7 A3-7 A3-8A3-5 A3-6

GPTS1BA3802 GPTS1BA3809 GPTS1BA3902 GPTS1BA3909GPTS1BA3603 GPTS1BA3610 GPTS1BA3702 GPTS1BA3710GPTS1BA3510

75 U 70 U 176 76 U 78 U 76 U 75 U 117 U 78 U
3 U 2.8 U 3 U 3 U 3.2 U 3 U 3 U 5 P 3.1 U

1690 U 1570 U 111 J 1710 U 1770 U 1710 U 1690 U 2640 U 1750 U
28 U 26 U 105 28 U 29 U 28 U 28 U 43 U 29 U
64 U 60 U 192 65 U 67 U 65 U 64 U 100 U 66 U
45 U 42 U 284 45 U 47 U 45 U 45 U 70 U 46 U

6020 U 5620 U 6100 U 6100 U 6330 U 6100 U 6020 U 9430 U 6250 U

1.27 53.5 1.18 17.6 B 12.3 430 B 0.911 31.7 1.53
0.327 U 0.944 U 0.246 U 0.328 U 1.13 X 0.325 U 0.428 U 0.898 X 0.287 U
0.446 U 3.98 X 0.268 U 1.11 X 1.88 24.6 0.534 U 4.92 X 0.372 U
0.306 U 0.481 U 0.178 U 0.218 U 0.939 X 0.25 U 0.362 U 1.1 X 0.308 X
0.366 U 0.574 U 0.212 U 0.26 U 0.341 U 0.299 U 0.432 U 0.589 U 0.228 U
0.393 U 0.52 U 0.342 U 0.492 U 0.489 U 0.332 U 0.559 U 0.816 U 0.666 U

0.23 U 0.235 U 0.17 U 0.233 U 0.278 U 0.209 U 0.298 U 0.704 U 0.269 U
0.253 U 0.335 U 0.22 U 0.317 U 0.315 U 0.214 U 0.36 U 0.525 U 0.429 U

0.18 U 0.184 U 0.134 U 0.182 U 0.218 U 0.164 U 0.234 U 0.552 U 0.211 U
0.275 U 0.365 U 0.24 U 0.345 U 0.343 U 1.18 X 0.392 U 0.572 U 0.467 U
0.207 U 0.331 U 0.177 U 0.313 U 0.311 U 0.212 U 0.424 U 0.55 U 0.25 U
0.235 U 0.241 U 0.175 U 0.238 U 0.285 U 0.214 U 0.305 U 0.721 U 0.276 U

0.50 0.62 0.51 0.52 0.68 0.99 0.86 1.25 0.68

1.4 0.37 U 1.7 0.4 U 3.9 0.72 3 455 1.2 B
0.72 B 9.6 0.44 B 2.1 0.91 17.4 2.4 177 0.5 B
0.05 U 0.04 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 3 0.05 U
0.74 B 2.7 0.97 B 3.2 2.9 4.7 2.7 89.2 0.89 B
0.74 2.8 0.83 2.2 1 1.5 1.2 63.8 0.57
0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.05 0.04 U 0.06 U 0.04 U
0.36 U 0.34 U 0.37 U 0.37 U 0.38 U 0.36 U 0.36 U 14.2 0.37 U
0.23 U 0.21 U 0.23 U 0.23 U 0.24 U 0.23 U 0.23 U 0.64 B 0.24 U
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

6 U 7 U 6 U 6 U 6 U 6 U 1 J 6 U 6 U
6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

13 U 14 U 12 U 12 U 11 U 12 U 11 U 12 U 12 U
43 B 100 B 160 B 12 B 27 B 18 B 19 B 13 B 79

6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
4 J 6 J 4 J 6 U 6 U 6 U 6 U 4 J 2 J
6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

14 7 U 6 U 6 U 6 6 U 6 U 6 U 6 U
6 U 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

13 B 7 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

460 U 390 U 400 U 370 U 400 U 1100 390 U 400 U
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U

55 J 1900 U 71 J 48 J 59 J 1800 U 1900 U 48 J
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U

74 J 51 J 160 J 370 U 400 U 48 J 110 J 120 J
460 U 390 U 400 U 370 U 400 U 150 J 390 U 400 U
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U
460 U 390 U 400 U 370 U 400 U 310 J 390 U 400 U
460 U 390 U 400 U 370 U 400 U 81 J 390 U 400 U
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U

1900 890 910 620 580 230 J 810 1300
460 U 390 U 400 U 370 U 400 U 380 U 390 U 400 U

5 15 11.55 12.5 5 155 11
13 3 13 9.59 3 10.5 33

19961208 19961208 1996120719961207 19961208 19961208 1996120819961207 19961207
A4-3 A4-4 A4-4 A5-1A4-1 A4-2 A4-2 A4-3A4-1

GPTS1BA5109GPTS1BA4303 GPTS1BA4313 GPTS1BA4403 GPTS1BA4413GPTS1BA4103 GPTS1BA4109 GPTS1BA4203 GPTS1BA4210
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SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

5 15 11.55 12.5 5 155 11
13 3 13 9.59 3 10.5 33

19961208 19961208 1996120719961207 19961208 19961208 1996120819961207 19961207
A4-3 A4-4 A4-4 A5-1A4-1 A4-2 A4-2 A4-3A4-1

GPTS1BA5109GPTS1BA4303 GPTS1BA4313 GPTS1BA4403 GPTS1BA4413GPTS1BA4103 GPTS1BA4109 GPTS1BA4203 GPTS1BA4210

78 U 86 U 73 U 74 U 69 U 76 U 70 U 74 U 75 U
3.2 U 3.5 U 2.9 U 3 U 2.8 U 3 U 2.8 U 3 U 3 U

1770 U 1940 U 1650 U 1670 U 1560 U 1710 U 1600 U 1670 U 1690 U
29 U 32 U 27 U 27 U 26 U 28 U 26 U 27 U 28 U
67 U 74 U 62 U 63 U 59 U 65 U 60 U 63 U 64 U
47 U 51 U 44 U 44 U 41 U 45 U 42 U 44 U 45 U

6330 U 6940 U 5880 U 5950 U 5560 U 6100 U 5700 U 5950 U 6020 U

13000 B 2.05 B 24.1 B 2.21 B 4.93 B 2.11 B 20.9 B 18.7 B 2.89 B
1450 0.541 X 0.256 U 0.272 U 0.332 U 0.734 0.266 U 2.41 0.149 U
1050 0.709 0.836 0.215 U 0.728 0.325 X 1.72 1.44 X 0.529

284 0.825 0.268 0.193 X 0.272 U 0.543 0.183 U 0.864 0.207
9.01 0.131 U 0.109 U 0.162 U 0.325 U 0.171 U 0.219 U 0.186 U 0.07 U
4.74 0.166 U 0.233 U 0.314 U 0.351 U 0.26 U 0.27 U 0.185 U 0.212 U
52.1 I 0.121 U 0.122 U 0.159 U 0.134 U 0.165 U 0.172 U 0.074 U 0.106 U
32.4 0.107 U 0.15 U 0.202 U 0.226 U 0.167 U 0.174 U 0.119 U 0.137 U

0.493 U 0.095 U 0.096 U 0.124 U 0.105 U 0.129 U 0.135 U 0.058 U 0.083 U
3.46 0.116 U 0.163 U 0.22 U 0.246 U 0.182 U 0.402 0.13 U 0.149 U
2.07 I 0.148 U 0.127 U 0.223 U 0.238 U 0.175 U 0.181 U 0.101 U 0.108 U

0.645 U 0.124 U 0.125 U 0.163 U 0.137 U 0.169 U 0.176 U 0.076 U 0.109 U
27.6 0.30 0.37 0.47 0.50 0.42 0.42 0.21 0.25

1.2 B 4.9 0.64 B 0.83 B 0.37 U 0.77 B 0.38 U 1.5 3.5
21.4 2.7 * 7 * 0.82 B 25.4 0.55 B 6.8 0.47 B* 2.1 *
0.08 B 0.06 U 0.04 U 0.05 U 0.04 U 0.05 U 0.05 U 0.05 U 0.05 U

5.3 4.7 * 4.2 * 0.95 B 4.5 0.63 B 1.1 B 0.54 B* 4.2 *
5.2 2.6 * 2.2 * 0.77 3.6 0.67 1.5 1 * 1 *

0.04 U 0.05 U 0.03 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
0.38 U 0.41 U 0.3 U 0.36 U 0.33 U 0.37 U 0.34 U 0.36 U 0.36 U
0.24 U 0.26 U 0.19 U 0.23 U 0.21 U 0.23 U 0.22 U 0.23 U 0.23 U
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TABLE 1-1

POSITIVE DETECTIONS IN VERIFICATION STUDY SOIL SAMPLES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 13 OF 14

SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE 1190000 1190000
1,1-DICHLOROETHENE 77.2 118
2-BUTANONE 84500 84500
ACETONE 7820000 104000000
BENZENE 887 1360
ETHYLBENZENE 395000 395000
METHYLENE CHLORIDE 14300 21900
TETRACHLOROETHENE 11900 18200
TOLUENE 38000 38000
TOTAL 1,2-DICHLOROETHENE NC NC
TOTAL XYLENES 318000 318000
TRICHLOROETHENE 5170 7920
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE 1560000 40900000
BENZO(A)ANTHRACENE 875 7840
BENZO(A)PYRENE 87.5 784
BENZO(G,H,I)PERYLENE 2350000 61300000
BENZOIC ACID 313000000 817000000
BENZYL ALCOHOL 23500000 204000000
BIS(2-ETHYLHEXYL)PHTHALATE 45600 409000
FLUORENE 3130000 81700000
INDENO(1,2,3-CD)PYRENE 875 7840
N-NITROSODIPHENYLAMINE 130000 1170000
NAPHTHALENE 194000 247000
PHENANTHRENE 2350000 61300000
PHENOL 46900000 123000000
PYRENE 2350000 61300000

6 U 6 U 6 U 6 U 3 J 6 U 2 J 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

12 U 12 U 12 U 13 U 12 U 12 U 12 U 13 U 12 U
89.5 100 160 B 78 20 B 38 B 18 B 140 B 10 JB

6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
2 J 2 J 6 U 3 J 6 U 5 J 1 J 5 J 4 J
6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 6 U 6 U 6 U 4 J 6 U 6 U 6 U 6 U
6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
6 U 6 U 6 U 6 U 15 B 6 U 6 U 6 U 6 U

400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U

48 J 1900 U 1900 U 62 J 51 J 1900 U 47 J 2100 U 1900 U
400 U 400 U 390 U 66 J 400 U 390 U 410 U 430 U 400 U
120 J 120 J 58 J 120 J 43 J 140 J 68 J 48 J 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U
870 440 320 J 2600 1100 930 770 1300 1200
400 U 400 U 390 U 420 U 400 U 390 U 410 U 430 U 400 U

12 7.511.5 5 1211.5 4 7 5
103 10 5.5 39.5 9.5 2.5 5

19961208 1996120819961207 1996120819961207 19961208 19961212 19961208 19961208
B1-3B1-1 B1-1 B1-2 B1-3A5-1 A5-1 A5-1 A5-2

GPTS1BB1303 GPTS1BB1310GPTS1BA5205 GPTS1BB1103 GPTS1BB1110 GPTS1BB1205GPTS1BA5109-AVGGPTS1BA5109-D GPTS1BA5102
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TABLE 1-1

POSITIVE DETECTIONS IN VERIFICATION STUDY SOIL SAMPLES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 14 OF 14

SAMPLE ID MS TRGs MS TRGs
LOCATION UNRESTRICTED RESTRICTED
SAMPLE DATE
TOP DEPTH (feet)
BOTTOM DEPTH (feet)

Pesticides/PCBs (ug/kg)
2,4-D 782000 2040000
4,4'-DDD 2660 23800
DALAPON 2350000 6130000
DICAMBA 2350000 61300000
DICHLOROPROP NC NC
DINOSEB 78200 204000
MCPP 78200 2040000
Dioxins/Furans (ng/kg)
1,2,3,4,6,7,8,9-OCDD 4260 38200
1,2,3,4,6,7,8,9-OCDF 4260 38200
1,2,3,4,6,7,8-HPCDD 426 3820
1,2,3,4,6,7,8-HPCDF 426 3820
1,2,3,4,7,8,9-HPCDF 426 3820
1,2,3,4,7,8-HXCDD 42.6 382
1,2,3,4,7,8-HXCDF 42.6 382
1,2,3,6,7,8-HXCDD 103 923
1,2,3,6,7,8-HXCDF 42.6 382
1,2,3,7,8,9-HXCDD 103 923
1,2,3,7,8-PECDF 85.2 763
2,3,4,6,7,8-HXCDF 42.6 382
TEQ 4.26 38.2
Inorganics (mg/kg)
ARSENIC 0.426 3.82
BARIUM 5480 14300
CADMIUM 39.1 1020
CHROMIUM 210 450
LEAD 400 1700
MERCURY 10 61.3
SELENIUM 391 1020
SILVER 391 1020
Notes:
* = Surrogate outside of quality control limits
Bold values =  Positive Detections
Shaded values = Reported value greater than screening criteria
µg/kg = micrograms per kilogram
ng/kg = nanograms per kilogram
mg/kg = milligrams per kilogram
MS TRGs = Mississippi Target Risk Goals
B = Chemical detected in quality control blanks
U = Concentration less than value shown
X = Co-eluting/nterfering target analytes
J = Estimated concentration less than quantitation limit
TEQ = Toxic equivalency quotient

12 7.511.5 5 1211.5 4 7 5
103 10 5.5 39.5 9.5 2.5 5

19961208 1996120819961207 1996120819961207 19961208 19961212 19961208 19961208
B1-3B1-1 B1-1 B1-2 B1-3A5-1 A5-1 A5-1 A5-2

GPTS1BB1303 GPTS1BB1310GPTS1BA5205 GPTS1BB1103 GPTS1BB1110 GPTS1BB1205GPTS1BA5109-AVGGPTS1BA5109-D GPTS1BA5102

74 U 73 U 74 U 78 U 75 U 74 U 77 U 82 U 75 U
3 U 3 U 3 U 3.2 U 3 U 3 U 3.1 U 3.3 U 3 U

1670 U 1650 U 1670 U 1770 U 1690 U 1670 U 1730 U 1840 U 1690 U
27.5 U 27 U 27 U 29 U 28 U 27 U 28 U 30 U 28 J

63 U 62 U 63 U 67 U 64 U 63 U 65 U 70 U 64 U
44.5 U 44 U 44 U 47 U 45 U 44 U 46 U 49 U 45 U
5950 U 5880 U 5950 U 6330 U 6020 U 5950 U 6170 U 6580 U 6020 U

2.707 B 2.524 B 35 B 313 B 131 B 0.898 XB 4.67 B 12.9 B 1.06 B
0.1955 U 0.242 U 43.8 0.159 U 0.341 U 0.159 U 0.315 U 0.197 U 0.125 U

0.542 0.555 4.13 4.55 7.85 0.302 0.357 X 0.911 X 0.285 X
0.14 0.146 U 36.6 0.22 XB 0.249 U 0.116 U 0.127 U 0.164 U 0.19

0.1225 U 0.175 U 0.512 U 0.173 U 0.298 U 0.138 U 0.151 U 0.195 U 0.119 U
0.2685 U 0.325 U 0.209 U 0.451 U 0.428 U 0.245 U 0.424 U 0.197 U 0.164 U
0.1535 U 0.201 U 0.72 0.224 U 0.29 U 0.122 U 0.203 U 0.13 U 0.075 U

0.173 U 0.209 U 0.37 X 0.29 U 0.275 U 0.158 U 0.273 U 0.127 U 0.106 U
0.12 U 0.157 U 0.553 X 0.176 U 0.228 U 0.095 U 0.159 U 0.102 U 0.059 U

0.1885 U 0.228 U 0.562 0.316 U 0.3 U 0.172 U 0.297 U 0.138 U 0.115 U
0.147 U 0.186 U 0.169 U 0.194 U 0.164 U 0.149 U 0.229 U 0.103 U 0.168 U

0.1575 U 0.206 U 0.635 0.23 U 0.298 U 0.125 U 0.208 U 0.133 U 0.077 U
0.34 0.43 1.00 0.66 0.52 0.30 0.56 0.31 0.31

3.5 0.46 B 0.89 B* 0.73 B 0.39 U 7.3 3.2 1.5
2.1 * 26.7 0.9 1.2 0.7 B* 14.1 5.6 * 0.51 B*

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 B 0.06 B 0.05 U
4.2 * 7 3.6 * 2.6 0.77 B* 10.1 9.9 * 0.42 B*

1 * 4.6 2 * 1.5 0.84 * 7 11.5 * 1 *
0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
0.36 U 0.36 U 0.38 U 0.5 B 0.36 U 0.58 B 0.48 B 0.36 U
0.23 U 0.23 U 0.24 U 0.23 U 0.23 U 0.24 U 0.25 U 0.23 U
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2.0 STUDY AREA INVESTIGATION

This section provides the details of RI activities conducted at Site 1. Data were collected during this RI to:

 Determine the extent of the waste disposal area.

 Identify the types of materials disposed of in the landfill and the chemicals of potential

concern (COPCs).

 Determine the extent and sources of mobile contaminants in soil and groundwater (areas of

contaminant migration).

 Assess the potential impact to media including surface water and sediment and the surficial

aquifer.

Site 1 RI field activities included the following:

 Geophysical investigation

 Passive soil-gas survey

 Surface soil sampling

 Subsurface soil sampling

 DPT groundwater screening

 Monitoring well installation and sampling

 Surface water and sediment sampling

 Aquifer characterization

2.1 GEOPHYSICAL INVESTIGATION

An important element of the containment presumptive remedy for landfills is to adequately determine the

extent of the disposal area. A geophysical survey was conducted at Site 1 to locate individual disposal

cells and to delineate the extent of the landfill. Data from the geophysical survey were used to guide later

phases of the investigation.

Magnetic and terrain conductivity (EM-31) geophysical surveys were conducted at the suspected disposal

areas at Site 1 (Figure 2-1). These surveys were based on a 10-foot line spacing grid.

On the golf course area north of Site 1 (former location of catfish ponds) a meandering path EM-31

survey was conducted (Figure 2-1). This survey was used to rapidly screen the Catfish Pond area for

unreported disposal cells. The report for the geophysical investigation is included in Appendix A.
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2.2 SOIL AND VADOSE ZONE INVESTIGATIONS

The soil and vadose zone investigations, which included a passive soil-gas survey and surface and

subsurface soil sampling for chemical analysis, were implemented to refine the delineation of the waste

disposal area and confirm that landfill contents meet the municipal-type waste definition.

In addition, investigations were conducted to screen for landfill gas generation and to determine the grain

size of the fill material used in the existing soil cover.

2.2.1 Passive Soil-Gas Survey

The passive soil gas survey was a qualitative study of volatile contaminants in shallow subsurface soil

and groundwater. Soil gas samples were collected using Gore modules installed in the vadose zone.

The 32 samplers were installed to investigate anomalies identified in the geophysical survey where waste

disposal was suspected to have occurred. One, two, or three soil gas samplers were installed at the

individual anomalies, based on the extent of the anomaly (Figure 2-2). Eight samplers were lost or

destroyed before recovery. The report from the soil gas survey is included in Appendix B.

This assessment was not a complete characterization of vadose zone chemistry at Site 1; rather the

results provided an efficient means of determining hot spots in the study area and supported the

subsequent investigative phases of the RI.

2.2.2 Surface Soil Investigation

The surface soil investigation was conducted to evaluate the environmental condition of the existing cover

and to determine if the existing surface soil could be integrated into the final cover. Twenty-one (21)

sample locations were selected from the landfill disposal area for chemical analysis (Figure 2-3). Field

sampling records are included in Appendix C. One surface soil sample was collected from 0 to 1 foot at

19 locations and 0 to 2 feet at 2 locations.

The surface soil samples were analyzed for target compound list (TCL) VOCs, TCL SVOCs, TCL

pesticides and PCBs, Appendix IX chlorinated herbicides, and target analyte list (TAL) inorganics (see

Table 2-1). The results of the surface soil investigation are presented in Section 4.2.2. Validated data

are included in Appendix D.

2.2.3 Subsurface Soil Investigation

Because extensive subsurface soil sampling was conducted for the 1997 Field Verification Action

(discussed in Section 1.4.3), subsurface soil sampling for the RI focused on sampling for VOCs, which
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may have migrated from the waste disposal areas since the previous sampling event, and on subsurface

soils adjacent to the canal on the east side of Site 1, which potentially could be disturbed during planned

construction activities.

2.2.3.1 DPT Subsurface Soil Samples

Because extensive subsurface soil sampling was conducted at Site 1 for the Field Verification Study,

subsurface soil sampling for the RI concentrated on evaluating the current concentrations of VOCs, the

most mobile contaminants suspected to have been disposed of during landfill operations. One

subsurface soil sample was collected from each of 10 drilling locations (see Figure 2-3). The drilling

locations were selected to coincide with the margins of the waste area and provide a cross-sectional

characterization of the shallow subsurface across the site. These samples were submitted for

quick-turnaround analysis for TCL VOCs. Soil boring logs are included in Appendix C. Validated data

are included in Appendix D.

2.2.3.2 Canal Bank Samples

Seven additional soil samples were collected adjacent to the canal on the east side of Site 1. Data was

collected from this area, which is outside of the area previously investigated, because the Navy had plans

to widen and line the canal with concrete. Three of the samples were analyzed for a full suite of

analyses, TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, Appendix IX chlorinated herbicides, and

TAL inorganics (see Table 2-1). The other four samples were analyzed only for PCBs. Because these

sample locations are outside of the landfill boundary, the presence of PCBs may not be due to land fill

activities. Validated data are included in Appendix D.

2.2.4 Landfill Gas Screening

The landfill gas screening was conducted to detect generation of landfill gases at Site 1. The evaluation

included the collection and field analysis of vadose zone gas samples from four locations at Site 1 (shown

on Figure 2-4). Locations were evenly spaced over the disposal area. At one location, 01LG05,

groundwater was pulled into the sample train and readings were not taken.

The vadose zone sampling was conducted with an expendable probe system because of potential for the

water table to be very close to the ground surface. The sampling probe tip was attached to a length of

Teflon tubing and was driven with a slide hammer to a depth of 1 foot below land surface (bls) and the

surface annular space was sealed with clay. A GEM 2000 landfill gas monitor was attached to the tubing

and was used to purge the system. The GEM 2000 was used to monitor concentrations of methane

(% CH4), oxygen (% O2), and carbon dioxide (% CO2). Readings were recorded at two time intervals (at
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5 and 10 minutes elapsed time). At each sampling location, the readings showed that the vadose zone

gas concentrations had stabilized (consistent reading maintained for 5 minutes). Then a Multi-Rae

multi-gas meter was attached to the tubing and readings were recorded for oxygen (%O2), methane lower

explosive limit (% LEL), VOCs [photoionization detector (PID) in parts per million (ppm)], carbon

monoxide (ppm CO), and hydrogen sulfide (ppm H2S).

2.2.5 Grain Size Sampling and Analysis

Surface soil samples were collected at five locations in the waste disposal area (Figure 2-4) to provide

preliminary quantitative data on the material forming the existing soil cover. The five samples were

analyzed for grain size distribution (ASTM D 422).

2.3 GROUNDWATER INVESTIGATIONS

Groundwater sampling during the RI included DPT groundwater screening and permanent monitoring well

sampling. DPT groundwater sampling was conducted to support the soil-gas study, and monitoring well

sampling was conducted to characterize site groundwater conditions. Figure 2-5 includes DPT sample

locations, and Figure 2-6 includes monitoring well locations.

2.3.1 DPT Groundwater Screening

A DPT groundwater investigation followed the assessment of the passive soil-gas data. This

investigation provided a quantitative confirmation of the passive soil-gas results and identified potential

source areas for groundwater contamination and potential contaminant migration. A total of

29 groundwater samples from 29 locations were collected via temporary wells and analyzed for VOCs

using Method 8260.

At each location, a 2-inch-diameter well screen was driven to a selected depth, based on site lithology,

and then exposed to a discrete 4-foot interval of the water-bearing zone. Samples were collected at

depths ranging from 6 feet to 45 feet. The results of the DPT groundwater screening are presented in

Section 4.3.1.

2.3.2 Monitoring Well Installation and Sampling

A total of 22 permanent monitoring wells (GPT-01-06 through GPT-01-27) were installed at Site 1 during

the RI at locations chosen based on the results of the DPT groundwater investigation (see Table 2-2).

Wells were installed upgradient and downgradient of the landfill to evaluate potential migration of

contamination, and well pairs and clusters were installed to evaluate vertical groundwater gradients.



Rev. 2
04/12/13

13JAX0043 2-5 CTO 0065

Wells were screened in the shallow and deep zones of the shallow surficial aquifer. Well locations are

presented on Figure 2-6.

Monitoring well groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and

PCBs, Appendix IX chlorinated herbicides, and TAL inorganics. Groundwater quality parameters

including pH, conductivity, temperature, dissolved oxygen, and turbidity were measured with field

instruments at each monitoring well during sampling activities. The monitoring well groundwater results

are presented in Section 4.3.2. Groundwater sample log sheets are included in Appendix C.

Monitoring wells were installed using DPT methods and were constructed of 1-inch-diameter, Schedule

40 polyvinyl chloride (PVC) flush-threaded casing with 5-foot (deep wells) or 10-foot (shallow and

intermediate wells), 0.01-inch slotted, PVC, pre-packed screens. The shallow monitoring wells were

installed to total depths averaging 14 feet. Four intermediate wells (GPT-01-07, GPT-01-10, GPT-01-12,

and GPT-01-14) were installed to total depths between 23 and 29 feet. Deep monitoring wells

(GPT-01-6, GPT-01-9, and GPT-01-11) were installed to total depths between 40 and 49 feet. A 2-foot

thick bentonite pellet seal was installed above the 20/40 sand filter pack. The remainder of the annulus of

the borehole was grouted with cement/bentonite slurry. The monitoring wells were completed at ground

surface with flush-mount vaults, as specified in the Southern Division Specifications for Monitoring Well

Completion and Abandonment (NFESC, 1999). The horizontal location and top of casing elevation for

each new monitoring well was surveyed by a Mississippi-licensed professional land surveyor. Monitoring

well construction details are summarized in Table 2-2.

2.4 SURFACE WATER AND SEDIMENT INVESTIGATION

Surface water and sediment samples were collected during the RI from drainage ditches bordering the

east and west sides of Site 1. The data collected were used to characterize the general aquatic

environmental quality in these ditches. Five co-located surface water and sediment samples were

collected (Figure 2-7). Three of the samples (01SW/SD0101, 01SW/SD0201, and 01SW/SD0301) were

collected from or adjacent to the shallow, concrete-lined drainage ditch on the west side of Site 1, parallel

to Colby Ave. At the time of sample collection, maintenance workers had cleaned the sediment from the

ditch. Therefore, at locations 01SD0201 and 01SD0301, sediment was collected from the locations

where shallow drainage swales from Site 1 intersected the concrete-lined ditch. The surface water

samples were collected from within the ditch. The surface water and sediment samples collected at

01SW/SD0101 were collected from the mouth of a culvert, where the ditch had not been cleaned. Two

surface water and sediment sample locations (01SW/SD0401 and 01SW/SD0501) were located in the

larger drainage ditch on the east side of Site 1.
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The surface water and sediment samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and

PCBs, Appendix IX chlorinated herbicides, and TAL inorganics. Surface water and sediment results are

presented in Section 4.4. Surface water and sediment sample log sheets are included in Appendix C.

2.5 AQUIFER CHARACTERIZATION

Static water level (SWL) measurement data were recorded from Site 1 monitoring wells in September of

2008. The monitoring well locations are shown on Figure 2-6. The SWL measurement data and top of

casing elevations were used to determine groundwater elevations at site monitoring wells. The

groundwater elevations were used to estimate flow direction and horizontal and vertical gradients at each

site.

Hydraulic conductivity values were calculated from slug tests that were conducted in wells at Site 3, which

is located approximately 750 feet to the northwest of Site 1 (Site 3 RI) and Site 4, which is located

approximately 500 feet to the west of Site 1 (Site 4 RI). Because the hydrogeology of these sites is

similar, additional slug tests were not conducted at Site 1.



TABLE 2-1

REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS SUMMARY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

SAMPLE MATRIX
TCL VOCs

TCL

SVOCs

TCL

Pest/PCBs

Appx IX

Herbicide

TAL Metals

+ CN
PCBs Only

Soil

Surface Soil 21 21 21 21 21

Subsurface Soil 13 3 3 3 3 4

Sediment 5 5 5 5 5

Surface Water 5 5 5 5 5

Groundwater

Monitoring Wells 22 22 22 22 22

DPT 29

Notes:

TCL Target Compound List

TCL VOCs TCL volatile organic compounds - Method 8260B

TCL SVOCs

TCL Pest/PCBs

Appx IX Herbicide Appendix IX chlorinated herbicides - Method 8151B

TAL Metals + CN Target Analyte List metals and cyanide - Method 6061B

PCBs Only Method 8082

LABORATORY SAMPLE ANALYSES

TCL pesticides and polychlorinated biphenyls - Methods 8081A/8082

TCL semivolatile organic compounds - Method 8270C
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TABLE 2-2

MONITORING WELL INSTALLATION DETAILS

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

GPT-01-01 32.51 27.86

GPT-01-02 29.68 29.09

GPT-01-03 27.84 26.99

GPT-01-04 Shallow Unknown

GPT-01-05 24.58 23.58

Monitoring wells GPT-01-01 to GPT-01-05 installed as part of previous investigations

GPT-01-06 12-Aug-2009 40.05 35-40 25.38

GPT-01-07 12-Aug-2009 24.41 14-24 25.55

GPT-01-08 12-Aug-2009 12.54 2-12 25.43

Monitoring wells GPT-01-06/07/08 are clustered

GPT-01-03 27.84 26.99

GPT-01-09 13-Aug-2009 48.89 44-49 25.26

GPT-01-10 13-Aug-2009 22.64 12.5-22.5 25.24

Monitoring wells GPT-01-03/09/10 are clustered

GPT-01-11 14-Aug-2009 39.27 34-39 23.13

GPT-01-12 14-Aug-2009 24.09 14-24 23.03

GPT-01-13 14-Aug-2009 13.24 3-13 23.27

Monitoring wells GPT-01-11/12/13 are clustered

GPT-01-14 15-Aug-2009 28.91 19-29 22.69

GPT-01-15 15-Aug-2009 14.60 4.5-14.5 22.39

Monitoring wells GPT-01-14/15 are clustered

GPT-01-16 15-Aug-2009 14.24 4-14 22.69

GPT-01-17 15-Aug-2009 13.98 4-14 22.87

GPT-01-18 15-Aug-2009 14.04 4-14 24.15

GPT-01-19 16-Aug-2009 14.08 4-14 24.39

GPT-01-20 16-Aug-2009 14.05 4-14 24.18

GPT-01-21 16-Aug-2009 13.96 4-14 24.19

GPT-01-22 19-Aug-2009 14.20 4-14 27.11

GPT-01-23 19-Aug-2009 14.28 4-14 27.83

GPT-01-24 19-Aug-2009 14.17 4-14 25.25

GPT-01-25 19-Aug-2009 14.14 4-14 26.94

GPT-01-26 19-Aug-2009 14.19 4-14 26.21

GPT-01-27 16-Aug-2009 14.18 4-14 24.98

Notes:
feet bls - feet below land surface
feet msl - feet above mean sea level
feet BTOC - feet below top of casing

MONITORING

WELL ID

WELL TOTAL

DEPTH

(feet BTOC)

TOP-OF-CASING

ELEVATION

(feet msl)

INSTALLATION

DATE

SCREENED

INTERVAL

(feet bls)
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

NCBC Gulfport is located in the western part of the City of Gulfport, Mississippi, in southeastern Harrison

County, approximately 2 miles north of the Gulf of Mexico. NCBC Gulfport occupies approximately

1,100 acres and has an average elevation of approximately 30 feet above sea level.

3.1 SURFACE FEATURES

Site 1 is a former landfill facility encompassing approximately 9 acres, although the areal extent of the

waste disposal is smaller (Figure 3-1). The site is bordered on the north by facilities of the Pine Bayou

Golf Course. Planted pine trees are present across the site. The site topography is relatively flat, with

elevations of approximately 20 to 24 feet above mean sea level.

3.2 METEOROLOGY

The Gulfport area has a mild climate with warm and humid summers [average temperature of 82 degrees

Fahrenheit (F)] and mild winters (average temperature of 52 F). The mean annual precipitation is

63.5 inches, and individual storms are often intense and may produce large 24-hour precipitation totals.

The Mississippi coast is subject to hurricanes between June 1 and November 30.

3.3 SURFACE WATER HYDROLOGY

NCBC Gulfport is located in the Gulf Coast Flatwoods Region, which extends along the southern coast of

Harrison County. This area is typically drained by small streams flowing southeastward toward the coast.

Topography in this area is a series of wet, poorly drained depressions between better drained areas of

slightly higher elevation.

Surface water in the vicinity of NCBC Gulfport is abundant. Storm water runoff is collected in a series of

ditches and canals and directed off base. Large precipitation events tend to produce small stream and

ditch flooding due to relatively high stream flow velocities.

The drainage ditch on the western side of the site receives surface water runoff from most of the disposal

area identified at Site 1 and discharges to Canal No. 1 on the northern side of 8
th

Street (Figure 3-1).

The canal on the eastern side of Site 1 receives limited runoff from the eastern part of Site 1 and flows to

the north and discharges south of 28
th

Street at Outfall 3.
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3.4 GEOLOGY

Data collected from soil borings advanced at Site 1 were used to evaluate the lithologic and stratigraphic

conditions that may influence contaminant fate and transport at the site.

3.4.1 Site Stratigraphy

Surface and shallow subsurface soils in the Site 1 area are primarily gray and brown sand to sandy silt

with varying amounts of gravel and minor clay horizons. Figure 3-2 shows the locations of soil borings

used to develop the geologic cross section, Figure 3-3. The uppermost 2 feet in most areas is fill

material. Below the fill material, typical lithologies are light brown and gray fine sands and silty fine sands

to depths of 7 to 15 feet. These strata are typical of Pleistocene and Recent age terrace and stream

valley deposits. The Citronelle Formation is present below the Terrace Deposits in most areas. Citronelle

lithologies include white and brown fine sands, with rusty orange and purple mottling. Some horizons

contain stringers of fine, subrounded, quartz gravel or shell fragments to depths of up to 20 feet.

The top of a gray silt unit with sand and clay is encountered at a depth of approximately 30 feet bls,. This

clay-rich layer is persistent across the site, with a thickness of 5 feet and represents a transition from the

Citronelle to the Graham Ferry.

Below the gray clayey sand layer, gray silty sand, and sand lithologies are present at depths ranging from

35 to 40 feet. This sand unit is 5 feet thick over most of the site. At depths of approximately 40 feet, a

much more plastic green-gray clayey silt layer was encountered. This layer, the Graham Ferry member

of the Pensacola Formation (Otvos, 1994) is persistent across the site and, based on other sites

investigated at NCBC Gulfport, ranges from 10 to 50 feet thick (HLA, 1999). This layer may represent an

aquitard that separates the shallow surficial aquifer from deeper water-bearing units.

3.4.2 Regional Geology

NCBC Gulfport is located in the coastal plain of southern Mississippi, which is underlain by a series of

estuarine or deltaic sediments that dip southwestward toward the delta of the Mississippi River

(Shows, 1970). These sediments range in age from Miocene to Recent and are not readily separated

into stratigraphic units. The uppermost beds are Pleistocene and Recent terrace and stream valley

deposits. The uppermost stratigraphic unit in the coastal plain area is the Pamlico Sand. The Pamlico

Sand formation is approximately 60 to 70 feet thick and is composed of fine silt, sands, and shale, or clay.

The Pamlico Sand is underlain by the following formations:
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 Citronelle Formation (youngest), approximately 100 feet thick.

 Graham Ferry Formation, alternating layers of sand, shale, and clay ranging from 125 to 250 feet

thick.

 Upper and Lower Pascagoula Formations (oldest), alternating layers of sand, shale, and clay with

shell and boulders approximately 1,100 feet thick.

3.5 SOILS

Surface and shallow subsurface soils identified from soil borings at Site 1 are primarily sand and silty

sand with minor clay horizons. Native soils typically begin at depths of 1 to 2 feet, depending on

topography.

The Soil Survey of Harrison County [United States Department of Agriculture (USDA), 1975] identifies the

soil type in the developed areas of Site 1 where landfill operations occurred as Harleston fine sandy loam

with 0 to 2 percent slopes, a moderately well-drained soil developed in loamy material and commonly

found on uplands. This soil type is typically sandy loam and fine sandy loam and is strongly acid to very

strongly acid. Permeability is moderate, available water capacity is medium, and runoff is slow.

3.6 HYDROGEOLOGY

Hydrogeologic data were collected to evaluate movement of groundwater in the shallow surficial aquifer

at the site. The lithologies at Site 1 are consistent with the typical surficial aquifer of the Mississippi

Coastal Plain, composed of undifferentiated alluvium and Pamlico Sand terrace deposits (Recent to

Pleistocene in age). The Pamlico Sand formation is approximately 60 to 70 feet thick and is composed of

fine sands and clay.

The monitoring wells installed for the RI are grouped into two zones, shallow and deep. The shallow

wells include water table wells installed to depths of 13 to 14 feet and the wells installed to depths of

approximately 25 to 30 feet bls, at the top of the gray silt unit. Deep wells were installed to depths of

approximately 40 to 50 feet bls, at the top of the green silt unit and are screened in the sandy unit

between the gray silt and green silt units.

Depth to groundwater and groundwater elevation data were used to determine the site-specific

groundwater flow direction and water table gradient. Groundwater flow velocity at the site was estimated

using hydraulic conductivity values determined for selected site monitoring wells and hydraulic gradient

data.
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3.6.1 Static Water Level and Groundwater Elevations

The depth to groundwater at NCBC Gulfport ranges from approximately 2 to 10 feet and is controlled

primarily by surface topography. Water level measurement data were recorded from Site 1 monitoring

wells in September 2008 (see Table 3-1).

Depth to water measurements in the shallow wells ranged from 0.57 to 6.86 feet bls. Depths to water are

greater in the areas of higher elevation in the southern and eastern parts of the site and decrease with

elevation approaching the ditch on the western boundary of the site.

Depth to water measurements in the deep wells ranged from 1.89 to 5.20 feet. Depth to water was

greatest at GPT-01-09, located in the north central part of Site 1 and decreased to the west and east.

3.6.2 Groundwater Flow Direction

Groundwater elevations measured in September 2008 were plotted and contoured on maps for the

shallow zone (Figure 3-4). Based on these contours, groundwater flow in the shallow zone shows a

north-south oriented divide near the middle of the site, with groundwater flow to the northwest to the west

of the divide, and to the northeast to the east of the divide.

Groundwater elevation data from the three deep zone wells was plotted and the groundwater flow

direction is estimated to be to the northwest (Figure 3-5).

3.6.3 Horizontal Hydraulic Gradient

The average horizontal groundwater gradient across the site was calculated using the following equation

and groundwater elevations measured in site monitoring wells and the estimated groundwater flow

direction:

d

hh
I

21 


where:

I = hydraulic gradient

h1 = groundwater elevation at point 1, the highest value

h2 = groundwater elevation at point 2, the lowest value

d = horizontal distance between points 1 and 2 parallel to direction of groundwater flow
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The highest and lowest groundwater elevations measured in monitoring wells from each aquifer zone

(shallow and deep) were used to determine the difference in groundwater elevation for that zone across

the site (Table 3-2). Because there is a groundwater divide in the shallow zone, gradients were

calculated for the western and eastern sides of the site. The horizontal distance between the high and

low groundwater elevation points in each zone was measured parallel to the estimated groundwater flow

direction.

The average gradient in the shallow wells west of the groundwater divide was 0.003 feet per foot (ft/ft).

The average gradient in the shallow wells east of the groundwater divide was 0.002 ft/ft. The gradient in

the deep wells was 0.008 ft/ft.

3.6.4 Vertical Hydraulic Gradient

The vertical groundwater gradient was estimated from groundwater elevations measured in shallow and

deep monitoring well pairs installed at the site. The vertical gradient is determined from the difference in

groundwater elevations in adjacent shallow and deep monitoring wells and the vertical separation of the

screened intervals of the monitoring wells. The vertical separation of each well cluster is the difference in

depth below grade of the middle of the shallow well screened interval and the middle of the deep well

screened interval. If the groundwater elevation in the shallow well in a cluster is higher than the

groundwater elevation in the deep well, the vertical gradient is negative or downward. If the groundwater

elevation in the shallow well is lower than the groundwater elevation in the deep well, the vertical gradient

is positive or upward.

Little or no vertical gradient, 0.01 to -0.01 ft/ft, was observed in the monitoring well pairs screened in the

upper and lower parts of the shallow zone (Table 3-3).

More pronounced vertical gradients, -0.03 to -0.12 ft/ft, were observed in the well clusters where wells

were screened in the shallow and deep zones (Table 3-3). The vertical gradients were downward across

the site, indicating that the downward migration of contaminants from the shallow part of the aquifer may

be limited by a semi-confining layer and suggesting the potential for groundwater discharge to surface

water bodies.

3.6.5 Hydraulic Conductivity

Hydraulic conductivity values for Site 1 were estimated using the data from slug tests conducted in

selected monitoring wells at Site 3 (Tetra Tech, 2008) and Site 4 (Tetra Tech, 2007). A slug test data

summary is included in Table 3-4. The geometric mean of the hydraulic conductivity values reported for

shallow zone monitoring wells at Site 3 and Site 4 is approximately 23.5 feet per day (ft/day). The
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geometric mean of the hydraulic conductivity values reported for deep zone monitoring wells at Site 4 is

approximately 3.2 ft/day. The slug test data indicate two orders of magnitude variation in hydraulic

conductivity in the surficial aquifer.

3.6.6 Horizontal Groundwater Flow Velocity

Potential horizontal movement of groundwater at the site may be estimated in terms of transportation by

natural flow in the saturated zone, assuming groundwater flow follows Darcy’s Law. Darcy’s Law is

expressed as:



)( IK
V




where:

V = average velocity

K = hydraulic conductivity

η = effective porosity

I = average hydraulic gradient

Data from soil borings advanced during the DPT investigation indicate that fine-grained sand and silty or

clayey sand are typical lithologies at the site. Review of standard literature suggests that a representative

effective porosity for this lithology is approximately 30 percent (Heath, 1983).

The horizontal gradient in the shallow surficial aquifer in the western half of Site 1 was 0.003 ft/ft. With a

hydraulic conductivity of 23.5 ft/day, the groundwater flow velocity in this part of Site 1 was 0.24 ft/day.

The horizontal gradient in the shallow surficial aquifer in the eastern half of Site 1 was 0.002 ft/ft. With a

hydraulic conductivity of 23.5 ft/day, the groundwater flow velocity in this part of Site 1 was 0.16 ft/day.

The horizontal gradient in the deep surficial aquifer at Site 1 was 0.008 ft/ft. With a hydraulic conductivity

of 3.2 ft/day, the groundwater flow velocity in this aquifer zone at Site 1 was 0.09 ft/day.

3.6.7 Regional Hydrogeology

In the Gulfport area, geologic units containing fresh water are of Miocene to Recent age. Aquifers are

composed predominantly of sand beds that are irregular in thickness and horizontal extent. There are no

thick, consistently traceable confining units between aquifers at these shallow depths (Shows, 1970).



Rev. 2
04/12/13

13JAX0043 3-7 CTO 0065

The uppermost aquifer is the surficial aquifer, which is composed of undifferentiated alluvium and

Pamlico Sand terrace deposits (Recent to Pleistocene in age). The Pamlico Sand formation is

approximately 60 to 70 feet thick and is composed of fine sands and clay. Depth to groundwater in the

surficial aquifer is variable depending on local topography and precipitation, but generally ranges from

4 to 7 feet bls. In the northern part of the Base, shallow groundwater flow in the surficial aquifer is north

toward Turkey Creek, which empties into Bernard Bayou and eventually into the Gulf of Mexico via the

Mississippi Sound. Generally, this aquifer is not used for potable water supply.

Beneath the surficial aquifer are hydrogeologic units which include aquifers in the Citronelle Formation

and Graham Ferry Formation (Pliocene) and Pascagoula, Hattiesburg, and Catahoula Formations

(Miocene). Boundaries between the aquifers are vaguely defined, if at all. These aquifers are composed

of sands and discontinuous clays and are a major source of potable water in the Gulfport area.

Wells in the Citronelle Formation are used in Harrison County for both domestic and industrial water

supply. Supply wells in the Upper and Lower Pascagoula Formations provide the majority of fresh water

used in the Coastal Plain. The Hattiesburg Formation becomes increasingly brackish with depth, and salt

water is encountered near the base of this unit (approximately 2,000 feet below sea level).

3.7 DEMOGRAPHY AND LAND USE

NCBC Gulfport is located in the western part of the City of Gulfport, Mississippi, in southeastern

Harrison County. Biloxi, the largest city in Harrison County, is located 7 miles east of Gulfport, and

Pass Christian is located 7 miles to the west.

NCBC Gulfport is an active military facility and supports Naval Mobile Construction Battalions One,

Seven, Seventy-Four, and One Thirty-Three, the Twentieth Naval Construction Regiment, the Naval

Construction Training Center, other smaller tenant activities, and other activities in the region. The

mission is to prepare for and support all facets of the mobilization of construction forces, including reserve

units. The Center is also responsible for preservation and storage of war reserves including construction

equipment and materials.

Land uses on base include training activities, equipment and materials storage, maintenance areas,

recreational facilities, and residential housing for military personnel. Land use in off-base areas adjacent

to NCBC Gulfport is primarily residential.

Site 1 is located adjacent to the base golf course; therefore, recreational users and trespassers, as well

as site and maintenance workers, are expected to use the site.
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3.8 ECOLOGY

Site 1 is located in the northwestern corner of the base. Areas to the east and south of the site are

developed and used as training facilities. The area to the north and west include parts of the Pine Bayou

Golf Course.

3.8.1 Aquatic Habitats

The drainage ditches at Site 1 are part of the network of interconnected ditches and canals that convey

storm water on the base. The on-base ditches at NCBC Gulfport are generally straight and uniform in

width, lacking the morphological properties of natural streams. Aquatic plants may grow in stable sand

and gravel banks near and below water levels. Wading birds, fish, and benthic organisms have been

observed in the ditches and canals on the base.

3.8.2 Terrestrial Habitats

Ground cover at the site is predominantly maintained grass, with planted pines, and several small

buildings. Large trees are present throughout the site. On-site wildlife may forage at Site 1, but due to

lack of suitable cover (no areas of understory or tall grass are present), terrestrial wildlife use is assumed

to be temporary. Snakes, turtles, frogs, and Canada geese have been observed at the site.

3.8.3 Species of Concern

A request for a listing of species of concern was sent to the Heritage Program of the Mississippi Museum

of Natural Science. The response from the Heritage Program, dated February 24, 2003, cited no

occurrences of state or federal listed or proposed endangered or threatened plants or animals on

NCBC Gulfport.



TABLE 3-1

WATER LEVEL MEASUREMENT SUMMARY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

GPT-01-01 32.51 27.86 4.57 23.29

GPT-01-02 29.68 29.09 5.39 23.70

GPT-01-04 Shallow

GPT-01-05 24.58 23.58 1.17 22.41

GPT-01-06 40.05 25.38 3.86 21.52

GPT-01-07 24.41 25.55 3.51 22.04

GPT-01-08 12.54 25.43 3.33 22.10

GPT-01-03 27.84 26.99 4.17 22.82

GPT-01-09 48.89 25.26 5.20 20.06

GPT-01-10 22.64 25.24 2.45 22.79

GPT-01-11 39.27 23.13 1.89 21.24

GPT-01-12 24.09 23.03 0.58 22.45

GPT-01-13 13.24 23.27 0.81 22.46

GPT-01-14 28.91 22.69 1.31 21.38

GPT-01-15 14.60 22.39 0.99 21.40

GPT-01-16 14.24 22.69 0.57 22.12

GPT-01-17 13.98 22.87 0.81 22.06

GPT-01-18 14.04 24.15 1.25 22.90

GPT-01-19 14.08 24.39 1.43 22.96

GPT-01-20 14.05 24.18 1.06 23.12

GPT-01-21 13.96 24.19 0.99 23.20

GPT-01-22 14.20 27.11 4.18 22.93

GPT-01-23 14.28 27.83 4.00 23.83

GPT-01-24 14.17 25.25 1.86 23.39

GPT-01-25 14.14 26.94 6.86 20.08

GPT-01-26 14.19 26.21 3.86 22.35

GPT-01-27 14.18 24.98 2.25 22.73

Notes:
feet msl - feet above mean sea level
feet BTOC - feet below top of casing

9/10/2008

MONITORING

WELL ID

WELL TOTAL

DEPTH

(feet BTOC)

TOP-OF-CASING

ELEVATION

(feet msl)

DEPTH TO

WATER (feet

BTOC)

GROUNDWATER

ELEVATION

(feet msl)
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TABLE 3-2

HORIZONTAL HYDRAULIC GRADIENT
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

SELECTED WELLS TOTAL DEPTH     
(feet BTOC)

SCREEN LENGTH 
(feet)

TOP OF CASING 
ELEVATION        (feet 

msl)

DEPTH TO WATER   
(feet BTOC)

GROUNDWATER 
ELEVATION        (feet 

msl)

SHALLOW WELLS

Highest GPT-01-23 14.28 10 27.83 4.00 23.83

Lowest GPT-01-15 14.60 10 22.39 0.99 21.40

875 0.003

Highest GPT-01-23 14.28 10 27.83 4.00 23.83

Lowest GPT-01-08 12.54 10 25.43 3.33 22.10

875 0.002

DEEP WELLS

Highest GPT-01-06 40.05 5 25.38 3.86 21.52

Lowest GPT-01-09 48.89 5 25.26 5.20 20.06

187.5 0.008

Notes:
feet bls - feet below land surface
feet msl - feet above mean sea level
feet BTOC - feet below top of casing
Horizontal distance measure parallel to direction of groundwater flow

HORIZONTAL DISTANCE (feet)

HORIZONTAL DISTANCE (feet)

HORIZONTAL GRADIENT (feet/foot)

HORIZONTAL GRADIENT (feet/foot)

WEST

EAST

HORIZONTAL DISTANCE (feet) HORIZONTAL GRADIENT (feet/foot)

R
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TABLE 3-3

VERTICAL HYDRAULIC GRADIENT

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

WELL PAIRS

TOTAL WELL

DEPTH (feet

BTOC)

SCREENED

INTERVAL

(feet bls)

TOP OF CASING

ELEVATION

(feet msl)

DEPTH TO

WATER

(feet BTOC)

GROUNDWATER

ELEVATION

(feet msl)

GPT-01-10 23 13-23 25.24 2.45 22.79

GPT-01-03 28 18-28 26.99 4.17 22.82

5 0.01

GPT-01-03 28 18-28 26.99 4.17 22.82

GPT-01-09 49 44-49 25.26 5.20 20.06

23.5 -0.12

GPT-01-08 13 3-13 25.43 3.33 22.10

GPT-01-07 24 14-24 25.55 3.51 22.04

11 -0.01

GPT-01-07 24 14-24 25.55 3.51 22.04

GPT-01-06 40 35-40 25.38 3.86 21.52

18.5 -0.03

GPT-01-13 13 3-13 23.27 0.81 22.46

GPT-01-12 24 14-24 23.03 0.58 22.45

11 0.00

GPT-01-12 24 14-24 23.03 0.58 22.45

GPT-01-11 40 35-40 23.13 1.89 21.24

18.5 -0.07

GPT-01-15 15 5-15 22.39 0.99 21.40

GPT-01-14 29 19-29 22.69 1.31 21.38

14 0.00

Notes:
feet bls - feet below land surface
feet msl - feet above mean sea level
feet BTOC - feet below top of casing
Negative gradients are downward, positive gradients are upward

9/10/2008

SCREEN SEPARATION (feet)

SCREEN SEPARATION (feet)

SCREEN SEPARATION (feet)

VERTICAL GRADIENT

VERTICAL GRADIENT

VERTICAL GRADIENT

SCREEN SEPARATION (feet)

SCREEN SEPARATION (feet)

SCREEN SEPARATION (feet)

SCREEN SEPARATION (feet)

VERTICAL GRADIENT

VERTICAL GRADIENT

VERTICAL GRADIENT

VERTICAL GRADIENT
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TABLE 3-4

HYDRAULIC CONDUCTIVITY VALUES

SITES 3 AND 4

SITE 1 REMEDIAL INVESTIGATION REPORT

NCBC GULFPORT

GULFPORT, MISSISSIPPI

K (ft/day)

GPT-04-09 36.0

TD = 26 feet BTOC 44.6

47.5

GPT-04-16 38.9

TD = 14 feet BTOC 38.9

40.3

GPT-04-18 44.6

TD = 21 feet BTOC 38.9

44.6

GPT-03-04 9.3

TD = 23 feet BTOC 8.7

8.0

GPT-03-16 31.3

TD = 27 feet BTOC 46.3

46.2

GPT-03-07 17.4

TD = 14 feet BTOC 14.6

19.8

GPT-03-09 1.9

TD = 25 feet BTOC 2.4

GPT-03-13 38.1

TD = 30 feet BTOC 35.7

40.7

GPT-03-16 106.2

TD = 20 feet BTOC 112.9

118.1

GPT-03-17 5.9

TD = 29 feet BTOC 6.0

5.8

23.5

K (ft/day)

GPT-04-11R 1.0

GPT-04-17 5.8

5.8

3.2

K Hydraulic Conductivity
ft/day feet per day
TD Total depth of well
feet BTOC Feet below top of casing

SITE 4

Geometric Mean

Geometric Mean

SHALLOW WELLS

DEEP WELLS

SITE 4

SITE 3

Rev. 2
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4.0 NATURE AND EXTENT OF CONTAMINATION

As stated in Section 1.0, the field and laboratory analytical data collected for the RI provide the

information necessary to: (1) adequately characterize the nature and extent of contamination at the site,

(2) define site dynamics, and (3) determine site risks to human and ecological receptors. Section 4.0

presents the characterization of the nature and extent of contamination at the site by:

 Identifying the types of materials disposed of during landfill operations.

 Evaluating the extent of potential sources of contaminants that could impact receptors outside the

boundary of the containment area (cap).

 Identifying contaminants based on screening against state and federal criteria for exposure to

human receptors, ecological receptors, and potential receiving media.

The screening criteria used to evaluate the nature and extent of contamination in environmental media at

Site 1 included the following:

 MDEQ Tier 1 TRGs (MDEQ 2002b)

 Oak Ridge National Laboratory (ORNL) Regional Screening Levels (RSLs) (ORNL, 2009)

 Soil Screening Levels (SSLs) for migration to air and groundwater (ORNL, 2009)

 USEPA Groundwater Volatilization Criteria (GVCs) (USEPA, 2002)

 USEPA Region 4 Ecological Screening Values (ESVs) (USEPA, 2001)

The screening criteria used to evaluate environmental media sampled at Site 1 are summarized in

Table 4-1. The decision points used to identify the COPCs included:

 Chemicals detected at concentrations greater than the screening criteria (Table 4-1).

 Non-carcinogens detected at a concentration greater than 1/10 of their direct exposure screening

criteria [representing a hazard quotient (HQ) of 0.1 as a conservative approach to include

cumulative effects].

 Chemicals without established ESVs [retained for evaluation in the screening level ecological risk

assessment (SLERA)].

The Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills

(USEPA, 1996c) identifies the waste characteristics of military landfills that allow the application of the

presumptive remedy guidance. The guidance states that appropriate characteristics include the following:
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 Risks are low-level except for “hot spots.”

 Treatment of wastes is usually impractical due to the volume and heterogeneity of the waste.

 Waste types include household, commercial, non-hazardous sludge, and industrial waste solids.

 Lesser quantities of hazardous wastes are present compared to municipal wastes.

 Land application units, surface impoundments, injection wells, and waste piles are not included.

The guidance further states that it is anticipated that military landfills will have industrial solid waste,

paints (and paint thinners), pesticides, transformer oils, and other solvents in relatively low proportion to

the volume of municipal wastes – including construction debris, commercial/household type garbage, and

yard wastes. The types of waste that would exclude a military site from presumptive remedy

consideration include chemical warfare agents, munitions, and other explosives. Based on the site

history, operational history of the base, and results from previous investigations, Site 1 qualifies for

presumptive remedy consideration.

To specifically examine the contaminant sources at Site 1 and to begin the definition of site dynamics, the

following sections describe the types, distribution, and trends of contaminants present in the various

media.

4.1 WASTE DISPOSAL BOUNDARY AND CONTAMINANT SOURCES

The first requirements of the presumptive remedy RI for landfills were to adequately characterize the

extent of the disposal area and to determine if the types of wastes at the site are appropriate for a

presumptive remedy.

4.1.1 Waste Disposal Boundary

At Site 1, the waste disposal boundary was established by evaluating the results of the magnetometer

(shown on Figure 4-1) and EM-31 (shown on Figure 4-2) surveys.

Visual observations of soil samples at DPT sampling locations and monitoring well locations further aided

in delineation of the waste disposal area. In addition, these observations confirmed that the geophysical

survey was effective in accurately determining the waste disposal boundaries of the landfill.

4.1.2 Contaminant Sources

A review of disposal practices and interviews with site workers during the IAS

(Envirodyne Engineering, 1985) indicated that liquid chemical wastes generated by the base were

disposed of at Site 1 from 1942 to 1948. These liquid wastes included fuels, oils, and solvents.
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4.2 SOILS AND VADOSE ZONE

The passive soil gas survey and quick-turn soil screening were used to look for potential hot-spots

associated with the waste disposal areas identified by the geophysical survey. Additional full suite soil

sampling was conducted to characterize surface and subsurface soil conditions. The landfill gas

screening and geotechnical sampling were used for a preliminary evaluation of existing conditions in the

landfill.

4.2.1 Passive Soil-Gas Survey

The passive soil-gas survey was conducted to provide a qualitative evaluation of the presence or

absence of volatile contaminants in soil and shallow groundwater. The passive soil-gas methodology

does not distinguish between contaminants present in soil, groundwater, or both media. The

concentrations of contaminants reported by this method do not directly correlate to quantified

concentrations in soil or groundwater samples used for risk-based screening.

The passive soil gas survey detected low levels of total petroleum hydrocarbons (TPH) at each of the

sample locations (Figure 2-2). The results from the soil gas survey are included in Appendix B. The

highest concentration was reported in sample 560070, located near the center of the disposal area.

Because the area is planted with pine trees, it is likely that naturally occurring terpenes produced the

widespread detections of TPH in the soil gas samples.

Detections of other compounds were limited to two sample locations. Low levels of the alkanes

undecane and tridecane were detected at the 560070 location. Toluene was detected at the

560069 sample location.

Soil and groundwater samples collected for quantitative analysis in the vicinity of these two soil gas

samples did not have detectable levels of the compounds reported in the soil gas samples.

4.2.2 Surface Soil

The current surface soil cover at Site 1 was brought in following landfill closure. The source of the fill

material is unknown. Surface soil samples were collected from a depth of 0 to 1 foot at 19 locations and

from a depth of 0 to 2 feet at 2 locations at Site 1 and were analyzed for TCL VOCs, TCL SVOCs, TCL

pesticides and PCBs, Appendix IX chlorinated herbicides, and TAL inorganics. Analytes detected in the

surface soil samples are summarized in Table 4-2, and results exceeding the TRG are presented on

Figure 4-3.
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4.2.2.1 Volatile Organics

Three VOCs were reported in one or more surface soil samples collected at Site 1.

Tetrachloroethene was detected in two surface soil samples, 01SS13701 and 01SS42001, at estimated

concentrations of 0.28 J and 0.22J micrograms per kilogram (µg/kg), which are less than the TRGs

(unrestricted – 11,900 µg/kg and restricted – 18,200 µg/kg) and the RSL (570 µg/kg). The

tetrachloroethene concentrations in both these samples were greater than the SSL for soil leaching to

groundwater of 0.052 µg/kg. The detected concentrations of tetrachloroethene were less than the ESV

(10 µg/kg).

2-Butanone was detected at concentrations ranging from 1.8 to 4 µg/kg, which are less than the direct

exposure and migration pathways screening criteria for human health. An ESV has not been established

for 2-butanone.

4-methyl-2 pentanone was detected at concentrations ranging from 0.71 to 1.2 µg/kg, which are less than

the direct exposure and migration pathways screening criteria for human health. An ESV has not been

established for 4-methyl-2 pentanone.

4.2.2.2 Semivolatile Organics

Benzo(b)fluoranthene was detected in one surface soil sample, 01SS04QT at a concentration of

78 J µg/kg which is greater than the SSL for soil leaching to groundwater of 47 µg/kg and less than the

TRG, RSL, and ESV.

Caprolactam was detected in surface soil samples at concentrations ranging from 140 to 300 J µg/kg,

which are orders of magnitude less than the TRG, the RSL, and SSL. An ESV has not been established

for caprolactam.

4.2.2.3 Pesticides/PCBs

Dieldrin was the only pesticide detected in Site 1 surface soil samples at a concentration exceeding

human health direct exposure criteria (TRG and RSL). Dieldrin was detected in 8 of 20 soil samples.

Dieldrin was detected in one surface soil sample (01SS02501) at a concentration of 460 J µg/kg, which is

greater than the restricted TRG (358 µg/kg) and the residential RSL (30 µg/kg), as well as the ESV

(0.5 µg/kg) and the SSL for leaching to groundwater (0.09 µg/kg).
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Dieldrin concentrations at six of the sample locations, 01SS0801, 01SS0901, 01SS1001, 01SS1101,

01SS1401, and 01SS01501, ranged from 0.55 J µg/kg to 15 J µg/kg, which are greater than the ESV and

SSL for leaching to groundwater, but less than the direct exposure criteria (TRGs and RSL). The dieldrin

concentration in surface soil sample 01SS13701, 0.36 J µg/kg, exceeded the ESV only.

Aldrin was detected in 3 of the 21 surface soil samples. Aldrin was detected in one surface soil sample

(01SS01701) at a concentration of 6.3 J µg/kg, which is greater than the ESV (2.5 µg/kg) and the SSL for

leaching to groundwater (0.84 µg/kg). Aldrin concentrations detected in the other two samples,

[01SS02501 (0.29 J µg/kg) and 01SS4201 (0.16 J µg/kg)] were less than the screening criteria.

Heptachlor epoxide concentrations at five of the sample locations (01SS1001, 01SS1101, 01SS01401,

01SS02401, and 01SS02501) ranged from 0.25 J µg/kg to 1.7 J µg/kg, which are greater than the SSL for

leaching to groundwater (0.079 µg/kg), but less than the direct exposure criteria (TRGs and RSL). An

ESV has not been established for heptachlor epoxide.

Isomers of the pesticide benzene hexachloride (BHC) were detected in one or more samples at

concentrations greater than the SSL for leaching to groundwater. Alpha BHC was detected in one

surface soil sample (01SS05QT) at a concentration of 0.26 J µg/kg, which is greater than the SSL of

0.074 µg/kg. Beta BHC was detected in five of the surface soil samples, but only the concentration

reported for 01SS0801 (0.36 J µg/kg) was greater than the SSL of 0.26 µg/kg. Delta BHC was detected

in one surface soil sample (01SS01401) at a concentration of 0.26 J µg/kg which is greater than the SSL

of 0.074 µg/kg. Gamma BHC (lindane) was detected in one surface soil sample, the field duplicate

01SS013901-D, at a concentration of 0.23 J µg/kg, which is greater than the ESV of 0.05 µg/kg, but less

than the SSL of 0.43 µg/kg.

Aroclor 1260 was detected in one surface soil sample, 01SS1001 at a concentration of 17 J µg/kg which

is greater than the SSL of 14 µg/kg, but less than the residential TRG (1,000 µg/kg), RSL (220 µg/kg),

and ESV (20 µg/kg).

Endrin aldehyde was detected in two surface soil samples, 01S06QT at 0.31 J µg/kg and 01SS1001 at

2 J µg/kg. These concentrations are less than the direct exposure and migration pathways screening

criteria. An ESV has not been established for endrin aldehyde.

Several pesticides were detected at concentrations less than direct exposure or migration pathway

screening criteria, but do not have established ESVs; endosulfan II (6 samples), endosulfan sulfate

(1 sample), heptachlor (1 sample), and methoxychlor (4 samples).



Rev. 2
04/12/13

13JAX0043 4-6 CTO 0065

4.2.2.4 Herbicides

2,4,5-trichlorophenoxyacetic acid (2,4,5-T) was detected in surface soil samples at concentrations

ranging from 1.2 to 6 µg/kg, which are orders of magnitude less than the TRG, the RSL, and SSL. An

ESV has not been established for 2,4,5-T.

Dinoseb was detected in one surface soil sample at a concentration of 8.8 µg/kg, which is orders of

magnitude less than the TRG, the RSL, and SSL. An ESV has not been established for dinoseb.

4.2.2.5 Inorganics

Metals were frequently detected in the soil samples collected at Site 1 (see Table 4-2).

Arsenic was the only metal detected in Site 1 surface soil samples at concentrations exceeding human

health direct exposure criteria (TRGs and RSL). Arsenic was detected in 19 of the 21 soil samples.

Arsenic was detected in two surface soil samples at concentrations greater than the restricted TRG of

3.82 mg/kg:

01SS04QT 4.8 mg/kg

01SS0701 3.9 mg/kg

Arsenic concentrations in 14 of the 21 surface soil samples were greater than the unrestricted TRG

(0.426 mg/kg), the residential RSL (0.39 mg/kg) and the SSL for soil leaching to groundwater

(0.0013 mg/kg – risk based and 0.29 mg/kg – MCL based):

01SS01QT 0.83 mg/kg

01SS02QT 1.5 mg/kg

01SS03QT 1.1 mg/kg

01SS05QT 1.6 mg/kg

01SS06QT 1.3 mg/kg

01SS1001 3.5 mg/kg

01SS1101 1.7 mg/kg

01SS1201 1.3 mg/kg

01SS01401 1.8 mg/kg

01SS01501 1 mg/kg

01SS01701 2.7 mg/kg

01SS02401 0.78 mg/kg

01SS02501 1.1 mg/kg

01SS13701 1.9 mg/kg

01SS13801 1.2 mg/kg

01SS13901-D 1.5 mg/kg

01SS42001 1.5 mg/kg

Pettry and Switzer (2001) evaluated the arsenic concentrations in different soil resource areas. Samples

of soils collected from Coastal Flatwoods areas had arsenic concentrations ranging from 0.37 to

14.78 mg/kg, with a mean arsenic concentration of 4.42 mg/kg. The detected concentrations of arsenic in
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the Site 1 soil samples, 0.78 to 4.8 mg/kg, are within this range of concentrations and all but one

(01SS04QT – 4.8 mg/kg) was less than the mean concentration reported by Pettry and Switzer.

Aluminum was detected in each of the surface soil samples at concentrations ranging from 1,770 to

12,300 mg/kg. Each of the aluminum detections were at greater concentration than the ESV of 50 mg/kg,

but less than the TRG, RSL, and SSLs.

Antimony was reported in two of the surface soil samples, 01SS0801 – 1.1 J mg/kg and 01SS42001 –

3.6 J mg/kg. These concentrations are greater than the SSL for leaching to groundwater, 0.66 mg/kg,

and the ESV, 0.27 mg/kg, but less than the TRG and RSL.

Cobalt was detected in one soil sample (01SS1701) at a concentration of 6.8 mg/kg, which is greater than

the SSL for leaching to groundwater, 0.49 mg/kg. This concentration is less than the TRG, RSL, and

ESV.

Iron was detected in each of the surface soil samples at concentrations ranging from 546 to 9,050 mg/kg.

Each of the iron detections were at greater concentration than the ESV of 200 mg/kg. All but one of the

reported iron concentration were greater than the SSL for leaching to groundwater of 640 mg/kg. Iron

concentrations were less than the TRG and RSL.

Manganese was detected in each of the surface soil samples at concentrations ranging from 1 to

358 mg/kg. The reported manganese concentration in 01SS1701 (358 mg/kg) is greater than the ESV

(220 mg/kg) and the SSL for leaching to groundwater (57 mg/kg). The manganese concentrations in two

other samples (01SS1401 – 67.4 mg/kg and 01SS13701 – 89 mg/kg) only exceeded the SSL for leaching

to groundwater. Manganese concentrations were less than the TRG and RSL.

Chromium was detected in each of the surface soil samples at concentrations ranging from 2.2 to

11 mg/kg. Each of the chromium detections was at greater concentration than the SSL for leaching to

groundwater of 2.1 mg/kg. Chromium concentrations were less than the TRG, RSL, and ESV.

Copper was detected in 19 of the 21 surface soil samples at concentrations ranging from 1.4 to

210 mg/kg. Most of the reported copper concentrations were less than 10 mg/kg. The reported copper

concentration in 01SS1501 (210 mg/kg) is greater than the ESV (28 mg/kg) and the SSL for leaching to

groundwater, 51 mg/kg. Copper concentrations were less than the TRG and RSL.
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Lead was detected in each of the surface soil samples at concentrations ranging from 3.2 to 70.6 mg/kg.

The lead concentrations in eight samples were greater than the ESV, 11 mg/kg and the SSL for leaching

to groundwater, 14 mg/kg. Lead concentrations were less than the TRGs and RSL.

Selenium was reported in four of the surface soil samples. The selenium concentrations detected in two

of the surface soil samples (01SS05QT – 1 mg/kg and 01SS06QT – 1.3 mg/kg) are greater than the SSL

for leaching to groundwater (0.95 mg/kg) and the ESV (0.52 mg/kg). The selenium concentrations

detected in two other surface soil samples (01SSQT01 – 0.69 mg/kg and 01SS04QT – 0.71 mg/kg) were

greater than the ESV. Selenium concentrations were less than the TRG and RSL.

Vanadium was detected in each of the surface soil samples at concentrations ranging from 2.7 to

16 mg/kg. The vanadium concentrations in 14 samples were greater than the ESV, 7.8 mg/kg.

Vanadium concentrations were less than the TRG, RSL, and SSLs.

Zinc was detected in each of the surface soil samples at concentrations ranging from 1.7 to 89 mg/kg.

The zinc concentrations in two samples (01SS1001 – 54.8 mg/kg and 01SS13701 – 89 mg/kg) were

greater than the ESV, 46 mg/kg. Zinc concentrations were less than the TRG, RSL, and SSLs.

4.2.2.6 Summary of Surface Soil Analytical Results

The analytes with one or more detections greater than numerical screening criteria are summarized

below:

VOCs

 Tetrachloroethene 2 of 21 samples 0.22 to 0.28 µg/kg

The two sample locations where tetrachloroethene was detected were located in the central part of the

site.

SVOCs

 Benzo(b)fluoranthene 1 of 21 samples 78 µg/kg

The sample location where benzo(b)fluoranthene was reported was located on the north central edge

of the waste disposal area.
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Pesticides/PCBs

 Dieldrin 8 of 20 samples 0.36 to 460 µg/kg

 Aldrin 3 of 21 samples 0.16 to 6.3 µg/kg

 Heptachlor epoxide 5 of 20 samples 0.25 to 1.7 µg/kg

 Alpha BHC 1 of 21 samples 0.26 µg/kg

 Beta BHC 5 of 20 samples 0.16 to 0.36 µg/kg

 Delta BHC 1 of 21 samples 0.26 µg/kg

 Aroclor 1260 1 of 21 samples 17 µg/kg

The sample locations where dieldrin or heptachlor epoxide were reported were distributed across the

waste disposal area and do not indicate localized disposal of pesticides in the landfill. Detections of other

pesticides and PCBs were limited in the frequency of detections and were also distributed across the

waste disposal area.

Metals

 Arsenic 19 of 21 samples 0.78 to 4.8 mg/kg

 Aluminum 21 of 21 samples 1,770 to 12,300 mg/kg

 Iron 21 of 21 samples 546 to 9,050 mg/kg

 Manganese 21 of 21 samples 1 to 358 mg/kg

 Chromium 21 of 21 samples 2.2 to 11 mg/kg

 Copper 19 of 21 samples 1.4 to 210 mg/kg

 Lead 21 of 21 samples 3.2 to 70.6 mg/kg

 Vanadium 21 of 21 samples 2.7 to 16 mg/kg

 Zinc 21 of 21 samples 1.7 to 89 mg/kg

The metals listed above were reported from samples across the site. No apparent trends were noted in

the distribution of metals concentrations in these samples.

 Antimony 2 of 21 samples 1.1 to 3.6 mg/kg

 Cobalt 1 of 21 samples 6.8 mg/kg

 Selenium 4 of 21 samples 0.69 to 1.3 mg/kg

Chemicals detected in surface soil at Site 1 appear to have resulted from typical maintenance activities

and the addition of fill from an unknown source. Table 4-3 details the screening of COPCs for Site 1
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surface soil. The chemicals retained as COPCs for evaluation in the risk assessments are summarized

below

 Direct Exposure (carcinogen) – dieldrin and arsenic

 Direct Exposure (non-carcinogen) – aluminum, antimony, cobalt, iron, and manganese

 Leaching to groundwater – tetrachloroethene, benzo(b)fluoranthene, Aroclor-1260, aldrin, BHC

isomers, dieldrin, heptachlor epoxide, antimony, arsenic, chromium, cobalt, iron, lead,

manganese, and selenium.

 Ecological Receptors – aldrin, gamma BHC, dieldrin, endrin aldehyde, aluminum, antimony,

copper, iron, lead, manganese, selenium, vanadium, and zinc

 Ecological Receptors (No ESV) – 2-butanone, 4-methyl-2-pentanone, caprolactam, chlordane,

endosulfan II, endosulfan sulfate, heptachlor, heptachlor epoxide, methoxychlor, 2,4,5-T, and

dinoseb

4.2.3 Subsurface Soil

One subsurface soil sample was collected from each of 10 drilling locations and analyzed for VOCs

(Table 4-4). The drilling locations were selected to coincide with the margins of the waste area and

provide a cross-sectional characterization of the shallow subsurface across the site. Six additional soil

samples were collected adjacent to the ditch on the east side of Site 1. Three of the samples were

analyzed for a full suite of analytes (Table 4-4). The other three locations were analyzed only for PCBs

(Table 4-4).

4.2.3.1 Volatile Organics

The VOCs detected in the subsurface soil samples, chloromethane (1 sample), 2-butanone (2 samples),

4-methyl-2-pentanone (1 sample), and carbon disulfide (1 sample), were all at concentrations less than

the screening criteria.

4.2.3.2 Semivolatile Organics

SVOC concentrations in the three ditch bank samples analyzed for SVOCs were less than the laboratory

detection limits.
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4.2.3.3 Pesticides/PCBs

The PCB Aroclor-1242 was detected in one of the ditch bank samples (01SBDIT02) at a concentration of

2,400 J µg/kg. This reported concentration was greater than the unrestricted TRG (1,000 µg/kg), the RSL

(220 µg/kg), and the SSL for leaching to groundwater (3 µg/kg). PCB concentrations in the other ditch

bank samples were less than the laboratory detection limit.

Beta BHC was reported in two of the ditch bank samples (01SBDIT01 – 0.32 J µg/kg and 01SBDIT02 –

63 J µg/kg) at concentrations greater than the SSL for leaching to groundwater (0.026 µg/kg), but less

than the unrestricted TRG (355 µg/kg), the RSL (270 µg/kg), and the SSL for soil to air (16,000 µg/kg).

Other BHC isomers detected in 01SBDIT02 were alpha BHC - 4.2 J µg/kg and delta BHC – 34 J µg/kg,

at concentrations greater than the SSL for leaching to groundwater, 0.074 µg/kg, but less than the

unrestricted TRG (101 µg/kg), the RSL (77 µg/kg), and the SSL for soil to air (750 µg/kg). Note that the

screening criteria for alpha BHC were used to evaluate the delta BHC results.

Dieldrin was reported in two of the ditch bank samples, 01SBDIT01 – 0.43 J µg/kg and 01SBDIT02 –

0.85 R µg/kg. Note that the result for 01SBDIT03 was R-qualified during data validation for laboratory

quality issues. Because most of the screening criteria for dieldrin are two to three orders of magnitude

greater than the R-qualified result, it has been treated as a detection of 0.85 µg/kg for this evaluation.

The detected dieldrin concentrations in these two samples were greater than the SSL for leaching to

groundwater (0.09 µg/kg), but less than the unrestricted TRG (39.9 µg/kg), the RSL (30 µg/kg), and the

SSL for soil to air (1,100 µg/kg).

Heptachlor epoxide was detected in two of the ditch bank soil samples (01SBDIT01 – 0.33 J µg/kg and

01SBDIT02 – 6.2 J µg/kg) at concentrations greater than the SSL for leaching to groundwater,

0.079 µg/kg.

4.2.3.4 Herbicides

Herbicide concentrations in the three ditch bank samples analyzed for herbicides were less than the

laboratory detection limits.

4.2.3.5 Inorganics

Arsenic was the only metal detected in the canal bank soil samples collected at Site 1 with concentrations

exceeding human health direct exposure criteria. Arsenic was reported in two of the ditch bank soil

samples, 01SBDIT01 – 2 mg/kg and 01SBDIT03 – 1.3 mg/kg. These concentrations are greater than the
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unrestricted TRG (0.426 mg/kg), the RSL (0.39 mg/kg) and the SSL for leaching to groundwater

(0.0013 mg/kg) but less than the restricted TRG (3.82 mg/kg). The detected concentrations of arsenic in

the Site 1 soil samples are within the range of concentrations for Coastal Flatwoods areas (Pettry and

Switzer, 2001) and are less than the mean concentration.

Chromium was detected in each of the ditch bank soil samples at concentrations ranging from 3 to

9.8 mg/kg. Each of the chromium detections was at greater concentration than the SSL for leaching to

groundwater of 2.1 mg/kg. Chromium concentrations were less than the TRG and RSL.

Iron was detected in each of the ditch bank soil samples at concentrations ranging from 908 to

2,060 mg/kg. Each of the iron detections was at a greater concentration than the SSL for leaching to

groundwater of 640 mg/kg. Iron concentrations were less than the TRG and RSL.

4.2.3.6 Summary of Subsurface Soil Analytical Results

Table 4-5 details the screening of COPCs for Site 1 subsurface soil. The chemicals retained as COPCs

for evaluation in the human health risk assessment (HHRA) are summarized below:

 Direct Exposure (carcinogen) – Aroclor-1242 and arsenic.

 Direct Exposure (non-carcinogen) – aluminum

 Leaching to groundwater – alpha chlordane, Aroclor-1242, beta BHC, delta BHC, dieldrin,

heptachlor epoxide, arsenic, chromium, and iron

4.2.4 Landfill Gas Screening

The methane concentrations at the five vadose zone sampling locations at Site 1 were less than the

instrument detection levels for both methane concentration (% CH4) and LEL (Table 4-6).

4.2.5 Grain Size Analysis

Grain size samples of the current cover were evaluated to see if the current cover material was likely to

have the geotechnical properties required for the low permeability layer. Each of the samples was

predominantly sand, 73 percent to 83 percent, which suggests that current cover would require

amendment to meet the low permeability criteria (Table 4-7).
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4.3 GROUNDWATER

Groundwater samples were collected during two phases of investigation that included DPT groundwater

sampling for VOC analysis and monitoring well sampling. DPT groundwater samples were analyzed to

quantify concentrations of VOCs identified in the passive soil-gas survey. Monitoring wells were sampled

for a full suite of analytes to further characterize groundwater conditions at the site.

The presumptive remedy strategy for Site 1 includes containment of the buried waste via a soil landfill

cover for the waste disposal area. The goal of the groundwater sampling program was to provide the

data necessary to answer the following questions:

 Is the waste observed in the landfill consistent with the use of the presumptive remedy?

 Do site dynamics support a containment strategy?

 Are there hot spots that require additional delineation?

 Will the hot spots require additional treatment?

 Should additional non-presumptive remedies be included in the containment alternatives?

The results of the groundwater investigations are discussed below.

4.3.1 DPT Groundwater Investigation

Groundwater samples were collected from 29 DPT locations (Figure 4-4) and analyzed for VOCs

(Table 4-8). The samples were collected from locations across the entire waste disposal area, as well as

upgradient, cross-gradient, and downgradient of the landfill. The initial sample collection focused on

geophysical hot spots identified during the survey and subsequent locations were sampled to refine the

delineation. Vertically, groundwater samples were collected from depths ranging from 6 to 45 feet bls.

The DPT VOC analytical results are discussed in Section 4.3.2.1, along with the monitoring well VOC

results.

4.3.2 Monitoring Well Sampling

Groundwater samples were collected from 22 monitoring wells at Site 1 (Figure 4-4). The majority of the

monitoring wells were screened in the shallow aquifer at depths of 30 feet or less. The monitoring well

groundwater samples were analyzed for TCL VOCs, TCL SVOCs, TCL pesticides and PCBs, Appendix IX

chlorinated herbicides, and TAL inorganics. Analytes detected in monitoring well samples are

summarized in Table 4-9.



Rev. 2
04/12/13

13JAX0043 4-15 CTO 0065

4.3.2.1 Volatile Organics

Tetrachloroethene was reported in five of the groundwater samples out of a total of 51 samples (29 DPT

locations and 22 monitoring wells). Four of the DPT groundwater samples had detections of

tetrachloroethene:

 01TW0101 0.35 J micrograms per liter (µg/L)

 01TW0301 0.41 J µg/L

 01QT0401 0.54 J µg/L

 01QT1501 0.26 J µg/L

Tetrachloroethene was detected in one monitoring well sample:

01GW2301 2.5 µg/L

Each of these tetrachloroethene detections was greater than the RSL, 0.11 µg/L. Only the concentration

reported in the monitoring well sample 01GW2301, 2.5 µg/L was greater than the GVC of 1.1 µg/L. All of

the detections were less than the TRG of 5 µg/L, which is based on the MCL.

Trichloroethene was reported in four of the groundwater samples. Two of the DPT groundwater samples

had detections of trichloroethene:

 01TW0101 0.51 J µg/L

 01TW0301 0.32 J µg/L

Trichloroethene was detected in two monitoring well samples:

 01GW2001 0.3 J µg/L

 01GW2301 1.3 µg/L

Each of these trichloroethene detections was greater than the GVC, 0.053 µg/L. All of the detections

were less than the TRG of 5 µg/L, which is based on the MCL and the RSL, 1.7 µg/L.

Other VOCs detected in one or more groundwater samples, cis-1,2-dichloroethene, chloromethane,

acetone, 2-butanone, and carbon disulfide, were at concentrations less than the screening criteria.
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4.3.2.2 Semivolatile Organics

Naphthalene was reported in one monitoring well sample (01GW2601) at a concentration of 6.7 J µg/L,

exceeding the TRG of 6.2 µg/L and the RSL of 0.14 µg/L. Naphthalene was not detected in the other

monitoring well groundwater samples.

Bis(2-ethylhexyl)phthalate was detected in five of the monitoring well samples at concentrations ranging

from 1.7 J µg/L to 2 J µg/L, which are less than the TRG (6 µg/L) and the RSL (4.8 µg/L).

4.3.2.3 Pesticides/PCBs

4-4’-DDT was detected in one groundwater sample (01GW2401) at a concentration of 0.0068 J µg/L,

which is less than the TRG (0.197 µg/L) and the RSL (0.2 µg/L).

Endrin aldehyde was detected in one groundwater sample (01GW1301) at a concentration of

0.0088 J µg/L, which is less than the TRG (2 µg/L) and the RSL (11 µg/L).

4.3.2.4 Herbicides

Silvex (2,4,5-TP) was reported by the laboratory in seven of the monitoring well samples at

concentrations less than the screening criteria. Note that the concentrations reported for three of the

groundwater samples were rejected (R qualifier) during data validation for laboratory quality issues. The

R-qualification indicates that the quantitation of the detected concentration is not reliable. Because the

screening criteria for Silvex are two to three orders of magnitude greater than the R-qualified results, they

have been treated as detections for this evaluation.

4.3.2.5 Inorganics

Arsenic was detected in 2 of the 21 monitoring well samples, 01GW1401 at 19.1 µg/L and 01GW1501 at

14.2 µg/L. These concentrations are less than the TRG (50 µg/L), but exceed the RSL (0.045 µg/L).

Both of these monitoring wells are located at the northwest corner of the site, on the west side of the ditch

that parallels Colby Avenue.
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Iron was detected in each of the monitoring well samples at concentrations ranging from 147 µg/L to

44,000 µg/L. Iron concentrations were greater than the TRG (11,000 µg/L) and the RSL (26,000 µg/L) in

three monitoring well samples:

 01GW1401 38,000 µg/L

 01GW1501 44,000 µg/L

 01GW2701 28,800 µg/L

Iron concentrations were greater than the TRG, but less than the RSL in two groundwater samples:

 01GW0901 11,500 µg/L

 01GW2001 13,900 µg/L

Four of these five locations are in the northern part of the investigation area, in the vicinity of the former

catfish ponds.

Thallium was detected in one monitoring well sample (01GW1601) at a concentration of 4.1 µg/L,

exceeding the TRG (2 µg/L) and the RSL (2.4 µg/L).

Aluminum was detected in each of the monitoring well samples collected at Site 1. Reported aluminum

concentrations ranged from 73.5 to 6,320 µg/L, which are less than the TRG (36,500 µg/L) and the RSL

(37,000 µg/L).

Manganese was detected in each of the monitoring well samples collected at Site 1. Reported

manganese concentrations ranged from 4.4 to 548 µg/L, which are less than the TRG (730 µg/L) and the

RSL (880 µg/L).

Other metals and cyanide were at concentrations less than screening criteria.

4.3.3 Summary of Groundwater Analytical Results

The analytes with one or more detections greater than numerical screening criteria are summarized

below:

VOCs

 Tetrachloroethene 5 of 51 samples 0.35 to 2.5 µg/L

 Trichloroethene 4 of 51 samples 0.51 to 1.3 µg/L
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SVOCs

 Naphthalene 1 of 21 samples 6.7 J µg/L

 Bis(2-ethylhexyl)phthalate 5 of 21 samples 1.7 J to 2 J µg/L

Metals.

 Iron 21 of 21 samples 147 to 44,000 µg/L

 Manganese 21 of 21 samples 4.4 to 548 µg/L

 Aluminum 21 of 21 samples 73.5 to 6,320 µg/L

 Thallium 1 of 21 samples 4.1 µg/L

 Arsenic 2 of 21 samples 14.2 to 19.1 µg/L

Table 4-10 details the screening of COPCs for Site 1 groundwater. The chemicals retained as COPCs for

evaluation in the HHRA are summarized below:

 Direct Exposure (carcinogen) – tetrachloroethene, trichloroethene, naphthalene, and arsenic.

 Direct Exposure (non-carcinogen) – iron, manganese, and thallium

 Volatilization from groundwater – tetrachloroethene and trichloroethene

4.4 SURFACE WATER AND SEDIMENT

The surface water and sediment samples were analyzed for a full suite of analytes including TCL VOCs,

TCL SVOCs, pesticides and PCBs, chlorinated herbicides, TAL metals and cyanide. Surface water

analytical results are compared to the ESVs and the TRGs and RSLs for tap water, and the sediment

analytical results are compared to the ESVs and the TRGs and RSLs for soil direct exposure.

4.4.1 Surface Water

Surface water samples co-located with sediment samples were collected from drainage ditches adjacent

to Site 1 at the locations shown on Figure 4-5. Three of the surface water samples (01SW0101,

01SW0201, and 01SW0301) were collected from the shallow, concrete-lined drainage ditch on the

western side of Site 1, parallel to Colby Avenue. At the time of sample collection, maintenance workers

had cleaned the sediment from the ditch. The surface water samples were collected from within the ditch.

Surface water sample 01SW0101 was collected from the mouth of a culvert, where the ditch had not
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been cleaned. Two surface water samples (01SW0401 and 01SW0501) were located in the larger

drainage ditch on the east side of Site 1 (Table 4-11).

4.4.1.1 Volatile Organics

Four VOCs were reported in one or more surface water samples collected at Site 1.

Acetone was detected in each of the samples with concentrations ranging from 3.4 to 5.1 µg/L, which are

less than the TRG (608 µg/L) and the RSL (22000 µg/L). An ESV has not been established for acetone.

Carbon disulfide was detected in two of the surface water samples [01SW0201 and 01SW0301 (and field

duplicate)] with estimated concentrations ranging from 0.19 to 0.20 µg/L, which are less than the TRG

(1040 µg/L) and the RSL (1000 µg/L). An ESV has not been established for carbon disulfide.

1,1,2-Trichloro-trifluoroethane was detected in one surface water sample (01SW0401) at a concentration

of 6.6 µg/L, which is less than the TRG (59400 µg/L) and the RSL (59000 µg/L). An ESV has not been

established for 1,1,2-trichloro-trifluoroethane.

Toluene was detected in one surface water sample (01SW0401) at an estimated concentration of

0.22 µg/L, which is less than the TRG (1000 µg/L), the RSL (2300 µg/L), and the ESV (175 µg/L).

4.4.1.2 Semivolatile Organics

One SVOC, caprolactam, was detected in each of the surface water samples at estimated concentrations

ranging from 0.91 J to 2.1 J µg/L, which are less than the TRG (18,300 µg/L) and the RSL (18000 µg/L).

An ESV has not been established for caprolactam.

4.4.1.3 Pesticides/PCBs

One pesticide, alpha chlordane, was detected in one surface water sample (01SW00401) at an estimated

concentration of 0.004 J µg/L, which is less than the TRG (2 µg/L), the RSL (0.19 µg/L), and the ESV

(0.0043 µg/L). PCBs were not reported in the surface water samples.

4.4.1.4 Herbicides

One herbicide, 2,4,5-TP (Silvex), was detected in four of the surface water samples at estimated

concentrations ranging from 0.044 J µg/L to 0.067 J µg/L, which are less than the TRG (50 µg/L) and the

RSL (290 µg/L). An ESV has not been established for Silvex.
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4.4.1.5 Inorganics

Eleven metals were reported in one or more surface water samples collected at Site 1. Cyanide was not

detected in the surface water samples.

Arsenic was detected in one surface water sample (01SW00101) at a concentration of 3.4 µg/L, which is

greater than the RSL (0.045 µg/L), and less than the TRG (50 µg/L) and the ESV (190 µg/L).

Iron was detected in each of the surface water samples at concentrations ranging from 1,720 to

2,410 µg/L, which are less than the TRG (11000 µg/L) and the RSL (26000 µg/L) and greater than the

ESV (1000 µg/L).

Aluminum was detected in each of the surface water samples at concentrations ranging from 430 to

1,690 µg/L, which are less than the TRG (36500 µg/L) and the RSL (37000 µg/L) and greater than the

ESV (87 µg/L).

Lead was detected in two of the surface water samples [01SW0301 (and field duplicate) and 01SW0401]

with concentrations ranging from 1.6 to 2.0 µg/L, which are less than the TRG (50 µg/L) and greater than

the ESV (1.32 µg/L). An RSL has not been established for lead.

Barium was detected in each of the samples with concentrations ranging from 27.4 to 30.1 µg/L, which

are less than the TRG (2000 µg/L) and the RSL (7300 µg/L). An ESV has not been established for

barium.

Manganese was detected in each of the samples with concentrations ranging from 26.3 to 53.1 µg/L,

which are less than the TRG (730 µg/L) and the RSL (880 µg/L). An ESV has not been established for

manganese.

Zinc was detected in each of the samples with concentrations ranging from 5.4 to 10.4 µg/L, which are

less than the TRG (11000 µg/L), the RSL (11000 µg/L), and the ESV 58.91 µg/L).

Calcium, magnesium, and sodium were detected in each of the surface water samples. Potassium was

reported only in surface water sample 01SW0401. Because these elements are considered essential

nutrients for both human and ecological receptors, screening criteria have not been established.
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4.4.1.6 Summary of Surface Water Analytical Results

The concentrations of organic compounds (VOCs, SVOCs, pesticides, PCBs, and herbicides) reported in

the surface water samples collected at Site 1 were less than the human health screening criteria;

therefore, none of the organic compounds were retained as COPCs for the HHRA. The organic

compounds detected in surface water samples at Site 1 that do not have established ESVs

(1,1,2-trichlorofluoroethane, acetone, carbon disulfide, caprolactam, and Silvex) were retained as COPCs

for the SLERA (Table 4-12).

Arsenic was detected in one surface water sample (01SW0101) at a concentration greater than the RSL

tap water criteria and is retained as a COPC in the HHRA. Iron concentrations in all the surface water

samples were less than the TRGs and RSL. However, iron concentrations were greater than 10 percent

of the TRG; therefore, iron will be evaluated as a non-carcinogenic COPC in the HHRA.

Aluminum, iron and lead were reported in Site 1 surface water samples at concentrations greater than the

ESVs and are retained as ecological COPCs. Barium and manganese were retained as COPCs for the

SLERA because ESVs have not been established for these metals.

4.4.2 Sediment

Sediment samples were collected from drainage ditches and swales adjacent to Site 1 (Figure 4-5). Five

co-located surface water and sediment samples were collected for the RI. Three of the sample locations

(01SD0101, 01SD0201, and 01SD0301) were collected from or adjacent to the shallow, concrete-lined

drainage ditch on the west side of Site 1, parallel to Colby Avenue. At the time of sample collection,

maintenance workers had cleaned the sediment from the ditch. Therefore, at locations 01SD0201 and

01SD0301, sediment was collected from the locations where shallow drainage swales from Site 1

intersected the concrete-lined ditch. Sediment sample 01SD0101 was collected from the mouth of a

culvert, where the ditch had not been cleaned. Two surface water and sediment samples (01SW/SD0401

and 01SW/SD0501) were collected in the larger drainage ditch on the east side of Site 1 (Table 4-13).

4.4.2.1 Volatile Organics

VOCs were detected in most of the sediment samples at concentrations less than the human health

screening criteria.

2-Butanone was detected in four of the five sediment samples with concentrations ranging from 5.8 to

80 µg/kg, which are less than the unrestricted TRG (84,500 µg/kg) and the RSL (28,000,000 µg/kg). An

ESV has not been established for 2-butanone.
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Acetone was detected in two of the five sediment samples with concentrations ranging from 28 to

220 µg/kg, which are less than the unrestricted TRG (38,000 µg/kg) and the RSL (61,000,000 µg/kg). An

ESV has not been established for acetone.

Toluene was detected in one sediment sample at an estimated concentration of 33 J µg/kg, which is less

than the unrestricted TRG (7,820,000 µg/kg) and the RSL (5,000,000 µg/kg). An ESV has not been

established for toluene.

4.4.2.2 Semivolatile Organics

PAHs were detected in only in sediment sample 01SD0101. The benzo(a)pyrene concentration in this

sample, 190 J µg/kg, was greater than the unrestricted TRG (87.5 µg/kg), the RSL (15 µg/kg) and the

ESV (88.8 µg/kg). Benzo(b)fluoranthene was reported in this sample at a concentration of 330 J µg/kg,

which is greater than the RSL of 150 µg/kg.

Other PAHs detected in this sample at concentrations greater than the ESV, but less than the TRGs and

RSL include:

 Chrysene – 400 J µg/kg (ESV = 182 µg/kg)

 Fluoranthene – 1,300 J µg/kg (ESV = 113 µg/kg)

 Phenanthrene – 360 J µg/kg (ESV = 86.7 µg/kg)

 Pyrene – 930 J µg/kg (ESV = 153 µg/kg).

Bis(2-ethylhexyl)phthalate was detected in each of the sediment samples at concentrations less than the

TRGs and RSL. The reported concentration in sediment sample 01SD0101 of 450 J µg/kg was greater

than the ESV of 182 µg/kg.

4-methylphenol was detected in 01SD0101 at a concentration of 420 J µg/kg which is less than the

unrestricted TRG (391,000 µg/kg) and the RSL (310,000 µg/kg). An ESV has not been established for

4-methylphenol.

4.4.2.3 Pesticides/PCBs

Pesticides were detected at low levels in each of the sediment samples. Concentrations were less than

human health screening criteria.
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Chlordane (total) exceeded the ESV of 1.7 µg/kg at three of the sediment sample locations.

 01SD0101 – 9.5 µg/kg

 01SD0401 – 5.7 µg/kg

 01SD0501 – 7 µg/kg

These samples were collected from the ditches on the east and west sides of Site 1 which receive from

input from areas upstream of Site 1. Chlordane concentrations in 01SD0201 or 01SD0301, which were

collected from swales on the west side of Site 1 and only receive input from Site 1, were less than the

ESV.

Several pesticides were detected at concentrations less than direct exposure screening criteria, but do

not have established ESVs; aldrin (1 sample), alpha BHC (1 sample), delta BHC (1 sample), and

heptachlor epoxide (1 sample).

PCB concentrations in the sediment samples were less than the laboratory detection limits.

4.4.2.4 Herbicides

Herbicide concentrations in the sediment samples were less than the laboratory detection limits.

4.4.2.5 Inorganics

Arsenic was the only metal detected in Site 1 sediment samples at concentrations exceeding human

health direct exposure criteria (TRGs and RSL). Arsenic was detected in 4 of the 5 sediment samples.

Arsenic was detected in one sediment sample at a concentration greater than the restricted TRG of

3.82 mg/kg and the ESV of 7.24 mg/kg.

 01SD0101 19.8 J mg/kg

Arsenic concentrations in 3 of the 5 sediment samples were greater than the unrestricted TRG (0.426

mg/kg) and the residential RSL (0.39 mg/kg).

 01SD0201 1.37 mg/kg

 01SD0401 0.81 mg/kg

 01SD0501 1.5 mg/kg
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Aluminum was detected in each of the sediment samples at concentrations ranging from 1,000 to

17,200 mg/kg. Each of the aluminum detections were less than the TRGs and RSL. An ESV has not

been established for aluminum in sediment.

Iron was detected in each of the sediment samples at concentrations ranging from 650 mg/kg to

28,100 J mg/kg. The iron concentration reported for 01SD0101 (28,100 J mg/kg) was greater than the

unrestricted TRG of 23,500 mg/kg, but less than the RSL of 55,000 mg/kg and the restricted TRG of

613,000 mg/kg. An ESV has not been established for iron in sediment.

Manganese was detected in each of the samples with concentrations ranging from 1.5 mg/kg to

295 J mg/kg, which are less than the TRG (1,560 mg/kg) and the RSL (1,800 mg/kg). An ESV has not

been established for manganese in sediment.

Lead was detected in two sediment samples (01SD0101 at 32.1 J mg/kg and 01SD0401 at 31 mg/kg)

which are greater than the ESV of 30.2 mg/kg, but less than both the unrestricted TRG and RSL

(400 mg/kg).

Vanadium was detected in each of the samples with concentrations ranging from 1.4 to 32.2 J mg/kg,

which are less than the TRG (548 mg/kg) and the RSL (390 mg/kg). An ESV has not been established

for vanadium in sediment.

Zinc was detected in each of the sediment samples at concentrations ranging from 4.2 mg/kg to

132 J mg/kg. The zinc concentration reported for 01SD0101 (132 J mg/kg) was greater than the ESV of

124 mg/kg, but less than the RSL of 23,000 mg/kg and the unrestricted TRG of 23,500 mg/kg.

Barium was detected in each of the samples with concentrations ranging from 5.3 to 61.2 mg/kg, which

are less than the TRG (5,480 mg/kg) and the RSL (15,000 mg/kg). An ESV has not been established for

barium.

Beryllium was reported in one sediment sample (01SD0101) at a concentration of 1.1 J mg/kg, which is

less than the unrestricted TRG (156 mg/kg) and the RSL (160 mg/kg). An ESV has not been established

for beryllium.

4.4.2.6 Summary of Sediment Analytical Results

Relatively few VOCs were detected in Site 1 sediment samples and concentrations were low. A range of

pesticides and SVOCs were detected, but many were found only in one sample. Metals were detected
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frequently in the sediment samples. Table 4-14 details the screening of COPCs for Site 1 sediments.

The chemicals retained as COPCs for evaluation in the RAs are summarized below:

 Direct Exposure (carcinogen) – benzo(a)pyrene, benzo(b)fluoranthene, and arsenic.

 Direct Exposure (non-carcinogen) – aluminum, iron, and manganese.

 Ecological Receptors – chrysene, fluoranthene, phenanthrene, pyrene,

bis(2-ethylhexyl)phthalate, and chlordane.

 Ecological Receptors (No ESV) – 2-butanone, acetone, toluene, aldrin, 4-methylphenol, diethyl

phthalate, benzo(b)fluoranthene, benzo(k)fluoranthene, BHC isomers, heptachlor epoxide,

aluminum, barium, beryllium, iron, manganese, and vanadium.

4.5 AIR

Air samples for laboratory analysis were not collected from Site 1 during the RI because the

concentrations of volatile contaminants previously detected in soil and groundwater were relatively low.

Air monitoring was conducted during the site investigation to identify potential exposure to higher

concentrations of volatile contaminants.

To determine the potential for migration of soil contaminants to the atmosphere, the contaminant

concentrations were compared to the USEPA SSLs. SSLs have been established for various volatiles,

pesticides/PCBs, and metals. Concentrations of these classes of analytes that were detected in soil at

Site 1 were less than the default SSL values.

USEPA groundwater volatilization criteria have been established for many of the VOCs detected in

groundwater at Site 1. Chemicals that were reported in one or more groundwater samples at

concentrations greater than the default criteria, indicating the potential for migration and accumulation of

vapors from the groundwater, were retained as COPCs.

4.6 NATURE AND EXTENT CONCLUSIONS

One of the primary objectives of the RI was to evaluate the nature and extent and the impact of the waste

disposal at Site 1, and to determine if the resulting site conditions meet the requirements to continue to

pursue the current presumptive remedy strategy.
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The Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills

(USEPA, 1996c) identifies the waste characteristics of military landfills that allow the application of the

Presumptive Remedy guidance. The guidance states that appropriate characteristics include:

 Risks are low-level except for “hot spots.” The results of sampling were generally below

screening levels.

 Treatment of wastes is usually impractical due to the volume and heterogeneity of the waste.

The majority of the material at Site 1 is non-hazardous debris and household type wastes.

 Waste types include household, commercial, non-hazardous sludge, and industrial waste solids.

The IAS reports that liquid wastes were disposed of in trenches at the site.

 Lesser quantities of hazardous wastes are present as compared to municipal wastes. The

hotspots at the site represent a very small volume of the total waste.

 Land application units, surface impoundments, injection wells, and waste piles are not included.

There is no reported history, nor any visual evidence of these at Site 1.

The guidance anticipates that military landfills will have industrial solid waste, paints (and paint thinners),

pesticides, transformer oils, and other solvents in relatively low proportion to the volume of municipal

wastes – including construction debris, commercial/household type garbage, and yard wastes. The types

of waste that would exclude a military site from presumptive remedy consideration include chemical

warfare agents, munitions, and other explosives.

Based on the site investigation results, Site 1 has the acceptable characteristics necessary to continue

with the presumptive remedy. Based on the RI, a waste disposal area of approximately 13 acres was

identified. Approximately 4 acres in the southeast quarter of the site have already been covered by

parking areas. No groundwater plumes were identified near the disposal cells. Landfill gas generation

appears to be limited, probably due to the age of the landfill and the limited vadose zone.

The following section, Contaminant Fate and Transport, will examine the potential impact to local

receptors and support refinement of the response action objectives necessary to address the contaminant

pathways.



TABLE 4-1

SCREENING CRITERIA
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Surface Soil X X X X X X
Subsurface Soil X X X X X
Surface Water X X X
Sediment X X X X
Groundwater X X X

Notes:

DPT = direct push technology ORNL = Oak Ridge National Laboratory
ESV = Ecological Screening Values SSL = soil screening levels
GVC = Groundwater Volatilization Criteria TRG = target remediation goal
MDEQ = Mississippi Department of Environmental Quality USEPA = United States Environmental Protection Agency

References:

MDEQ TRG - Mississippi Department of Environmental Quality (MDEQ),  Risk Evaluation Procedures for  Voluntary Cleanup and Redevelopment of Brownfield Sites
for Unrestricted and Restricted Land Use, February 2002.

Oak Ridge National Laboratory (ORNL) Regional Screening Level for Residential Soil.
(ORNL, September 12, 2008).

USEPA Soil Screening Levels (SSLs). EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.

ORNL SSL - Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites, Risk-based soil screening level for migration to 
groundwater, September 12, 2008.

Oak Ridge National Laboratory (ORNL) Regional Screening Level for Tapwater.
(ORNL, September 12, 2008).

USEPA GVC - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils.  November 2002. EPA530-F-02-052.
Values are from Table 2c (the value for trichloroethene is from Table 2a) and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001.

Region IV ESV

MDEQ ORNL USEPA

ESV - USEPA,  2001.  Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment.  Waste Management Division, Atlanta, Georgia.  Originally 
published November 1995.  Website version last updated November 30, 2001: http://www.epa.gov/region4/waste/ots/ecolbul.htm
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TABLE 4-2

POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 1 OF 8

Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

2-BUTANONE 84500 84500 28000000 1500 24000000 NA 11 U 10 U 11 U 9.7 U 10 U 11 U

4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 NA 11 U 10 U 11 U 9.7 U 10 U 11 U

TETRACHLOROETHENE 18200 11900 570 0.052 10000 10 11 U 10 U 11 U 9.7 U 10 U 11 U

BENZO(B)FLUORANTHENE 7840 875 150 47 NA 1100 380 U 380 U 410 U 400 U 78 J 420 U

CAPROLACTAM 102000000 39100000 31000000 5700 NA NA 380 U 380 U 410 U 400 U 390 U 420 U

DI-N-BUTYL PHTHALATE 2280000 2280000 6100000 11000 NA 200000 380 U 380 U 410 U 400 U 390 U 53 J

DIETHYL PHTHALATE 1970000 1970000 49000000 13000 NA 100000 380 U 380 U 410 U 400 U 390 U 420 U

4,4'-DDE 16800 1880 1400 60 NA 21 0.76 U 0.76 U 0.82 U 0.8 U 0.58 J 0.84 U

4,4'-DDT 16800 1880 1700 87 750000 21 0.76 U 0.76 U 0.82 U 0.8 U 1.5 0.84 U

ALDRIN 337 37.6 29 0.84 3400 2.5 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

AROCLOR-1260 10000 1000 220 14 NA 20 19 U 19 U 21 U 20 U 19 U 21 U

DIELDRIN 358 39.9 30 0.09 1100 4.9 0.76 U 0.76 U 0.82 U 0.8 U 0.22 R 0.84 U

ENDOSULFAN II 1230000 469000 370000 9700 NA NA 0.76 U 0.76 U 0.82 U 0.8 U 0.78 U 0.84 U

ENDOSULFAN SULFATE 1230000 469000 370000 9700 NA NA 0.76 U 0.76 U 0.82 U 0.8 U 0.78 U 0.84 U

ENDRIN ALDEHYDE 61300 23500 18000 230 NA 1 0.76 U 0.76 U 0.82 U 0.8 U 0.78 U 0.84 U

HEPTACHLOR 195 127 110 1.6 4100 NA 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

HEPTACHLOR EPOXIDE 629 70.2 53 0.079 4700 NA 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

METHOXYCHLOR 1020000 391000 310000 16000 NA NA 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

ALPHA-BHC 908 101 77 0.074 750 2.5 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.26 J

BETA-BHC 3180 355 270 0.26 6000 1 0.38 U 0.38 U 0.41 U 0.16 J 0.39 U 0.22 J

DELTA-BHC 908 101 77 0.074 750 1 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

GAMMA-BHC (LINDANE) 4400 491 520 0.43 NA 0.05 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

ALPHA-CHLORDANE NA NA 1600 33 NA NA 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

GAMMA-CHLORDANE NA NA 1600 33 NA NA 0.38 U 0.38 U 0.41 U 0.4 U 0.39 U 0.42 U

TOTAL CHLORDANE 12300 1820 1600 33 72000 NA 0 U 0 U 0 U 0 U 0 U 0 U

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory

1

Volatile Organics (µg/kg)

Semivolatile Organics (µg/kg)

Pesticides/PCBs (µg/kg)

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

1 1 1 11

0 00 0 0

8/14/20088/14/2008 8/14/2008 8/14/2008 8/14/2008

0

8/14/2008

GPT-01-QT-03 GPT-01-QT-04 GPT-01-QT-05GPT-01-QT-01 GPT-01-QT-01 GPT-01-QT-02

01SS01QT

USEPA
Region 4 ESV

01SS01QT-D 01SS02QT 01SS03QT 01SS04QT 01SS05QT
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth 1

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

1 1 1 11

0 00 0 0

8/14/20088/14/2008 8/14/2008 8/14/2008 8/14/2008

0

8/14/2008

GPT-01-QT-03 GPT-01-QT-04 GPT-01-QT-05GPT-01-QT-01 GPT-01-QT-01 GPT-01-QT-02

01SS01QT

USEPA
Region 4 ESV

01SS01QT-D 01SS02QT 01SS03QT 01SS04QT 01SS05QT

2,4,5-T 20400000 782000 610000 110 NA NA 1.9 U 1.9 U 2.1 U 2 U 1.9 U 2.1 U

DINOSEB 204000 78200 61000 270 NA NA 9.5 U 9.5 U 10 U 8.8 J 9.7 U 10 U

ALUMINUM 2040000 78200 77000 55000 7090000 50 6840 5530 6490 5460 5850 10900

ANTIMONY 81.7 31.3 31 0.66 NA 0.27 1.1 UJ 1.1 UJ 1.2 UJ 1.2 UJ 1.1 UJ 1.2 UJ

ARSENIC 3.82 0.426 0.39 0.0013 769 18 0.83 0.96 1.5 1.1 4.8 1.6

BARIUM 14300 5480 15000 300 709000 330 12.2 11 12.9 10.4 12.9 16.5

CADMIUM 1020 39.1 70 1.4 1840 0.36 0.23 U 0.21 U 0.24 U 0.24 U 0.22 U 0.24 U

CALCIUM NA NA NA NA NA NA 228 U 214 U 244 U 398 8730 241 U

CHROMIUM 381 227 230 2.1 276 26 4.7 3.9 4.7 4.3 6 8.2

COBALT 12300 4690 23 0.49 1180 13 1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1.2 U

COPPER 8170 3130 3100 51 NA 28 2.8 2.5 1.4 4.1 5.4 2.8

IRON 613000 23500 55000 640 NA 200 2300 2440 4470 2100 3490 2840

LEAD 1700 400 400 14 NA 11 6.1 6.3 5 6.7 20.6 5.4

MAGNESIUM NA NA NA NA NA NA 228 U 214 U 244 U 236 U 3390 278

MANGANESE 4080 1560 1800 57 70900 220 3.5 3.7 5.2 4.9 24.4 5.2

MERCURY 61.3 10 23 0.57 NA 0.1 0.045 0.059 0.016 0.016 0.017 0.022

NICKEL 4080 1560 1500 48 NA 38 2.5 2.2 2.3 1.4 2.4 3.9

SELENIUM 1020 391 390 0.95 NA 0.52 0.69 0.64 U 0.73 U 0.71 U 0.71 1

SODIUM NA NA NA NA NA NA 228 U 214 U 244 U 236 U 219 U 241 U

VANADIUM 1430 548 390 180 NA 7.8 6.6 5.6 8.7 6.1 7.9 11.6

ZINC 61300 23500 23000 680 NA 46 6.7 7 7.3 6.9 23.3 6.7

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory USEPA = United States Environmental Protection Agency

Herbicides (µg/kg)

Inorganics (mg/kg)
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SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

2-BUTANONE 84500 84500 28000000 1500 24000000 NA

4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 NA

TETRACHLOROETHENE 18200 11900 570 0.052 10000 10

BENZO(B)FLUORANTHENE 7840 875 150 47 NA 1100

CAPROLACTAM 102000000 39100000 31000000 5700 NA NA

DI-N-BUTYL PHTHALATE 2280000 2280000 6100000 11000 NA 200000

DIETHYL PHTHALATE 1970000 1970000 49000000 13000 NA 100000

4,4'-DDE 16800 1880 1400 60 NA 21

4,4'-DDT 16800 1880 1700 87 750000 21

ALDRIN 337 37.6 29 0.84 3400 2.5

AROCLOR-1260 10000 1000 220 14 NA 20

DIELDRIN 358 39.9 30 0.09 1100 4.9

ENDOSULFAN II 1230000 469000 370000 9700 NA NA

ENDOSULFAN SULFATE 1230000 469000 370000 9700 NA NA

ENDRIN ALDEHYDE 61300 23500 18000 230 NA 1

HEPTACHLOR 195 127 110 1.6 4100 NA

HEPTACHLOR EPOXIDE 629 70.2 53 0.079 4700 NA

METHOXYCHLOR 1020000 391000 310000 16000 NA NA

ALPHA-BHC 908 101 77 0.074 750 2.5

BETA-BHC 3180 355 270 0.26 6000 1

DELTA-BHC 908 101 77 0.074 750 1

GAMMA-BHC (LINDANE) 4400 491 520 0.43 NA 0.05

ALPHA-CHLORDANE NA NA 1600 33 NA NA

GAMMA-CHLORDANE NA NA 1600 33 NA NA

TOTAL CHLORDANE 12300 1820 1600 33 72000 NA

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory

Volatile Organics (µg/kg)

Semivolatile Organics (µg/kg)

Pesticides/PCBs (µg/kg)

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

9.2 U 1.4 U 1.7 U 1.9 U 1.3 U 1.8 J

9.2 U 0.59 U 0.71 U 0.78 U 0.54 U 0.63 U

9.2 U 0.99 UJ 1.2 U 1.3 U 0.9 U 1 U

370 U 35 U 34 U 41 U 34 U 39 U

370 U 74 U 72 U 300 J 73 U 140 J

370 U 190 U 140 U 40 U 33 U 71 U

370 U 37 U 36 U 44 U 36 U 50 J

0.74 U 0.18 UJ 0.18 UJ 0.22 UJ 1.5 J 0.21 UJ

0.74 U 0.18 UJ 0.18 UJ 0.22 UJ 2 J 0.21 UJ

0.37 U 0.12 UJ 0.12 UJ 0.14 UJ 0.12 UJ 0.14 UJ

19 U 4.6 UJ 4.5 UJ 5.5 UJ 17 J 5.2 UJ

0.74 U 0.18 UJ 0.91 J 9.5 J 15 J 2.1 J

0.74 U 0.18 UJ 0.32 J 0.22 UJ 0.24 J 0.69 J

0.74 U 0.18 UJ 0.18 UJ 0.22 UJ 0.18 UJ 0.21 UJ

0.31 J 0.18 UJ 0.18 UJ 0.22 UJ 2 J 0.21 UJ

0.37 U 0.12 UJ 0.19 J 0.14 UJ 0.12 UJ 0.14 UJ

0.37 U 0.12 UJ 0.16 R 0.14 UJ 1.7 J 1 J

0.37 U 0.12 UJ 0.12 UJ 0.14 UJ 4.5 J 0.14 UJ

0.37 U 0.12 UJ 0.12 UJ 0.14 UJ 0.12 UJ 0.14 UJ

0.37 U 0.12 UJ 0.36 J 0.14 UJ 0.12 UJ 0.14 UJ

0.37 U 0.12 UJ 0.12 UJ 0.14 UJ 0.12 UJ 0.14 UJ

0.37 U 0.12 UJ 0.12 UJ 0.14 UJ 0.12 UJ 0.14 UJ

0.37 U 0.57 J 0.12 UJ 0.14 UJ 2.1 J 0.14 UJ

0.37 U 0.22 J 0.12 UJ 0.14 UJ 1.4 J 0.14 UJ

0 U 0.77 0 U 0 U 3.5 0 U

1 1 1

0 0

1 1 1

0 0 0 0

8/14/2008 9/11/2008 9/11/2008 9/11/2008

GPT-01-QT-08 GPT-01-QT-09

9/11/2008 9/11/2008

GPT-01-QT-06 GPT-01-QT-07 01SS11

01SS0801 01SS0901

01SS10

01SS110101SS100101SS06QT 01SS0701
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SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

2,4,5-T 20400000 782000 610000 110 NA NA

DINOSEB 204000 78200 61000 270 NA NA

ALUMINUM 2040000 78200 77000 55000 7090000 50

ANTIMONY 81.7 31.3 31 0.66 NA 0.27

ARSENIC 3.82 0.426 0.39 0.0013 769 18

BARIUM 14300 5480 15000 300 709000 330

CADMIUM 1020 39.1 70 1.4 1840 0.36

CALCIUM NA NA NA NA NA NA

CHROMIUM 381 227 230 2.1 276 26

COBALT 12300 4690 23 0.49 1180 13

COPPER 8170 3130 3100 51 NA 28

IRON 613000 23500 55000 640 NA 200

LEAD 1700 400 400 14 NA 11

MAGNESIUM NA NA NA NA NA NA

MANGANESE 4080 1560 1800 57 70900 220

MERCURY 61.3 10 23 0.57 NA 0.1

NICKEL 4080 1560 1500 48 NA 38

SELENIUM 1020 391 390 0.95 NA 0.52

SODIUM NA NA NA NA NA NA

VANADIUM 1430 548 390 180 NA 7.8

ZINC 61300 23500 23000 680 NA 46

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory USEPA = United States Environmental Protection Agency

Herbicides (µg/kg)

Inorganics (mg/kg)

1 1 1

0 0

1 1 1

0 0 0 0

8/14/2008 9/11/2008 9/11/2008 9/11/2008

GPT-01-QT-08 GPT-01-QT-09

9/11/2008 9/11/2008

GPT-01-QT-06 GPT-01-QT-07 01SS11

01SS0801 01SS0901

01SS10

01SS110101SS100101SS06QT 01SS0701

1.9 U 0.92 UJ 6 J 1.1 UJ 1.2 J 1 UJ

9.3 U

8320 10500 1770 2010 5020 4510

1 UJ 1.1 UJ 1.1 J 1.3 UJ 1.1 UJ 1.2 UJ

1.3 3.9 0.61 U 0.78 U 3.5 1.7

17.1 12.8 4.5 2 9.3 11.8

0.21 U 0.22 U 0.2 U 0.26 U 0.21 U 0.24 U

337 222 U 205 U 261 U 525 431

6.3 7.9 2.2 3.3 7.7 4.1

1 U 1.1 U 1 U 1.3 U 1.1 U 1.2 U

1.6 2.7 1 U 1.3 U 3 10.9

3290 5030 1010 546 4660 2750

7.5 4.4 3.2 3.2 18.4 14.4

263 273 205 U 261 U 211 U 240 U

4.1 8.3 5.2 1 15.1 4.3

0.018 0.02 0.014 U 0.016 U 0.013 U 0.052

2.8 3.7 1 U 1.3 U 1.7 1.4

1.3 0.67 U 0.61 U 0.78 U 0.63 U 0.72 U

206 U 222 U 205 U 261 U 211 U 240 U

8.8 13.3 2.7 3.5 9.7 6

8.3 8.7 15.9 1.7 54.8 12.3
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SITE 1
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

2-BUTANONE 84500 84500 28000000 1500 24000000 NA

4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 NA

TETRACHLOROETHENE 18200 11900 570 0.052 10000 10

BENZO(B)FLUORANTHENE 7840 875 150 47 NA 1100

CAPROLACTAM 102000000 39100000 31000000 5700 NA NA

DI-N-BUTYL PHTHALATE 2280000 2280000 6100000 11000 NA 200000

DIETHYL PHTHALATE 1970000 1970000 49000000 13000 NA 100000

4,4'-DDE 16800 1880 1400 60 NA 21

4,4'-DDT 16800 1880 1700 87 750000 21

ALDRIN 337 37.6 29 0.84 3400 2.5

AROCLOR-1260 10000 1000 220 14 NA 20

DIELDRIN 358 39.9 30 0.09 1100 4.9

ENDOSULFAN II 1230000 469000 370000 9700 NA NA

ENDOSULFAN SULFATE 1230000 469000 370000 9700 NA NA

ENDRIN ALDEHYDE 61300 23500 18000 230 NA 1

HEPTACHLOR 195 127 110 1.6 4100 NA

HEPTACHLOR EPOXIDE 629 70.2 53 0.079 4700 NA

METHOXYCHLOR 1020000 391000 310000 16000 NA NA

ALPHA-BHC 908 101 77 0.074 750 2.5

BETA-BHC 3180 355 270 0.26 6000 1

DELTA-BHC 908 101 77 0.074 750 1

GAMMA-BHC (LINDANE) 4400 491 520 0.43 NA 0.05

ALPHA-CHLORDANE NA NA 1600 33 NA NA

GAMMA-CHLORDANE NA NA 1600 33 NA NA

TOTAL CHLORDANE 12300 1820 1600 33 72000 NA

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory

Volatile Organics (µg/kg)

Semivolatile Organics (µg/kg)

Pesticides/PCBs (µg/kg)

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

4 J 11 U 10 U 9.9 U 9.8 U 11 U

0.58 U 11 U 10 U 1.2 J 9.8 U 11 U

0.98 U 11 U 10 U 9.9 U 9.8 U 11 U

36 U 380 U 380 U 370 U 370 U 410 U

210 J 380 UJ 380 UJ 370 UJ 370 UJ 410 UJ

34 U 380 U 380 U 370 U 370 U 410 U

40 J 380 U 380 U 60 J 370 U 410 U

0.19 UJ 0.77 U 0.77 U 0.86 J 0.73 U 0.97 J

0.19 UJ 0.77 UJ 0.32 J 0.23 J 0.73 UJ 1.5 J

0.12 UJ 0.38 U 0.38 U 0.37 U 6.3 J 0.41 U

4.7 UJ 19 U 19 U 18 U 18 U 20 U

0.19 UJ 0.55 J 0.7 J 1.4 0.73 U 0.81 U

0.19 UJ 1.4 J 0.35 J 0.74 U 0.73 U 0.81 U

0.19 UJ 0.77 U 0.29 J 0.74 U 0.73 U 0.81 U

0.19 UJ 0.77 U 0.77 U 0.74 U 0.73 U 0.81 U

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 0.41 U

0.12 UJ 0.56 J 0.3 J 0.37 U 0.37 U 1.2 J

0.12 UJ 0.38 U 0.38 U 0.8 J 140 J 0.41 U

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 0.41 U

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 0.19 R

0.12 UJ 0.26 J 0.18 R 0.37 U 0.37 U 0.41 U

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 0.41 U

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 4.9 J

0.12 UJ 0.38 U 0.38 U 0.37 U 0.37 U 3.4 J

0 U 0 U 0 U 0 U 0 U 8.3

11 1 1 11

0 00 0 0 0

9/11/2008 9/30/2008 9/30/20089/30/2008 9/30/2008

01SS017 01SS024

9/30/2008

01SS12

01SS01401

01SS014 01SS014 01SS015

01SS1201 01SS01701 01SS0240101SS01401-D 01SS01501
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TABLE 4-2

POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

2,4,5-T 20400000 782000 610000 110 NA NA

DINOSEB 204000 78200 61000 270 NA NA

ALUMINUM 2040000 78200 77000 55000 7090000 50

ANTIMONY 81.7 31.3 31 0.66 NA 0.27

ARSENIC 3.82 0.426 0.39 0.0013 769 18

BARIUM 14300 5480 15000 300 709000 330

CADMIUM 1020 39.1 70 1.4 1840 0.36

CALCIUM NA NA NA NA NA NA

CHROMIUM 381 227 230 2.1 276 26

COBALT 12300 4690 23 0.49 1180 13

COPPER 8170 3130 3100 51 NA 28

IRON 613000 23500 55000 640 NA 200

LEAD 1700 400 400 14 NA 11

MAGNESIUM NA NA NA NA NA NA

MANGANESE 4080 1560 1800 57 70900 220

MERCURY 61.3 10 23 0.57 NA 0.1

NICKEL 4080 1560 1500 48 NA 38

SELENIUM 1020 391 390 0.95 NA 0.52

SODIUM NA NA NA NA NA NA

VANADIUM 1430 548 390 180 NA 7.8

ZINC 61300 23500 23000 680 NA 46

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory USEPA = United States Environmental Protection Agency

Herbicides (µg/kg)

Inorganics (mg/kg)

11 1 1 11

0 00 0 0 0

9/11/2008 9/30/2008 9/30/20089/30/2008 9/30/2008

01SS017 01SS024

9/30/2008

01SS12

01SS01401

01SS014 01SS014 01SS015

01SS1201 01SS01701 01SS0240101SS01401-D 01SS01501

5.1 J 1.9 U 1.9 U 1.8 U 1.8 U 2 U

8640 7490 5680 9110 7300 2600

1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ

1.3 1.8 1.7 1 2.7 0.78

16.3 13.8 11.7 32.7 70 12.8

0.23 U 0.32 0.3 0.21 U 0.22 U 0.23 U

527 28700 21600 2090 32900 600

6.8 7.5 5.7 7.5 9.4 3

1.1 U 1.1 U 1.1 U 1.1 U 6.8 1.1 U

16.6 11.1 9.2 210 3.3 3.6

4010 7210 4530 5680 9050 1690

10 47.3 J 42 J 53 J 10.9 J 7.9 J

241 363 261 233 337 228 U

21.3 67.4 49.6 10.7 358 12.3

0.017 0.018 0.016 0.019 0.015 U 0.016 U

3.1 2 1.8 2.5 2.4 1.3

0.67 U 0.69 U 0.67 U 0.64 U 0.66 U 0.68 U

225 U 266 223 U 214 U 271 228 U

9.6 13.8 9.8 9.8 16 4.8

15 34.5 34 32 12.3 8
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Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

2-BUTANONE 84500 84500 28000000 1500 24000000 NA

4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 NA

TETRACHLOROETHENE 18200 11900 570 0.052 10000 10

BENZO(B)FLUORANTHENE 7840 875 150 47 NA 1100

CAPROLACTAM 102000000 39100000 31000000 5700 NA NA

DI-N-BUTYL PHTHALATE 2280000 2280000 6100000 11000 NA 200000

DIETHYL PHTHALATE 1970000 1970000 49000000 13000 NA 100000

4,4'-DDE 16800 1880 1400 60 NA 21

4,4'-DDT 16800 1880 1700 87 750000 21

ALDRIN 337 37.6 29 0.84 3400 2.5

AROCLOR-1260 10000 1000 220 14 NA 20

DIELDRIN 358 39.9 30 0.09 1100 4.9

ENDOSULFAN II 1230000 469000 370000 9700 NA NA

ENDOSULFAN SULFATE 1230000 469000 370000 9700 NA NA

ENDRIN ALDEHYDE 61300 23500 18000 230 NA 1

HEPTACHLOR 195 127 110 1.6 4100 NA

HEPTACHLOR EPOXIDE 629 70.2 53 0.079 4700 NA

METHOXYCHLOR 1020000 391000 310000 16000 NA NA

ALPHA-BHC 908 101 77 0.074 750 2.5

BETA-BHC 3180 355 270 0.26 6000 1

DELTA-BHC 908 101 77 0.074 750 1

GAMMA-BHC (LINDANE) 4400 491 520 0.43 NA 0.05

ALPHA-CHLORDANE NA NA 1600 33 NA NA

GAMMA-CHLORDANE NA NA 1600 33 NA NA

TOTAL CHLORDANE 12300 1820 1600 33 72000 NA

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory

Volatile Organics (µg/kg)

Semivolatile Organics (µg/kg)

Pesticides/PCBs (µg/kg)

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

10 U 9.5 U 10 U 10 U 11 U 9.7 U

10 U 0.72 J 0.71 J 10 U 11 U 0.9 J

10 U 0.28 J 10 U 10 U 11 U 0.22 J

370 U 360 U 380 U 370 U 400 U 370 U

370 UJ 360 UJ 380 UJ 370 UJ 400 UJ 370 UJ

370 U 360 U 380 U 370 U 400 U 370 U

370 U 360 U 380 U 370 U 400 U 370 U

0.75 U 0.72 U 0.76 U 0.74 U 0.8 U 0.74 U

3.4 R 0.31 J 0.76 UJ 0.74 UJ 0.8 UJ 0.41 J

0.29 J 0.36 U 0.38 U 0.37 U 0.4 U 0.16 J

19 U 18 U 19 U 18 U 20 U 18 U

460 J 0.36 J 0.76 U 0.74 U 0.8 U 0.74 U

0.75 U 0.3 J 0.76 U 0.74 U 0.8 U 1.6

0.75 U 0.72 U 0.76 U 0.74 U 0.8 U 0.74 U

0.75 U 0.72 U 0.76 U 0.74 U 0.8 U 0.74 U

0.37 U 0.36 U 0.38 U 0.37 U 0.4 U 0.37 U

0.25 J 0.36 U 0.38 U 0.37 U 0.4 U 0.37 U

0.37 U 0.36 UJ 0.38 UJ 0.37 UJ 0.4 UJ 0.29 J

0.37 U 0.36 U 0.38 U 0.37 U 0.4 U 0.37 U

0.37 U 0.36 U 0.38 U 0.37 U 0.18 J 0.37 U

0.37 U 0.36 U 0.38 U 0.37 U 0.4 U 0.37 U

0.37 U 0.36 U 0.38 U 0.37 U 0.23 J 0.37 U

0.23 J 0.32 J 0.38 U 0.37 U 0.4 U 0.37 U

0.37 U 0.36 U 0.38 U 0.37 U 0.4 U 0.23 J

0.23 0.32 0 U 0 U 0 U 0.23

21 2 11 2

00 0 0 00

9/30/2008 9/30/20089/30/2008 9/30/2008 9/30/20089/30/2008

01SS42001SS137 01SS138 01SS139 01SS139

01SS13901 01SS13901-D

01SS025

01SS4200101SS13701 01SS1380101SS02501
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TABLE 4-2

POSITIVE DETECTIONS IN SURFACE SOIL SAMPLES

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 8 OF 8

Sample ID

Sample Location

Sample Date

Top Depth

Bottom Depth

Restricted Soil
TRG

Unrestricted
Soil TRG

ORNL RSL
ORNL SSL
Soil to GW

Soil to Air
SSLs

USEPA
Region 4 ESV

2,4,5-T 20400000 782000 610000 110 NA NA

DINOSEB 204000 78200 61000 270 NA NA

ALUMINUM 2040000 78200 77000 55000 7090000 50

ANTIMONY 81.7 31.3 31 0.66 NA 0.27

ARSENIC 3.82 0.426 0.39 0.0013 769 18

BARIUM 14300 5480 15000 300 709000 330

CADMIUM 1020 39.1 70 1.4 1840 0.36

CALCIUM NA NA NA NA NA NA

CHROMIUM 381 227 230 2.1 276 26

COBALT 12300 4690 23 0.49 1180 13

COPPER 8170 3130 3100 51 NA 28

IRON 613000 23500 55000 640 NA 200

LEAD 1700 400 400 14 NA 11

MAGNESIUM NA NA NA NA NA NA

MANGANESE 4080 1560 1800 57 70900 220

MERCURY 61.3 10 23 0.57 NA 0.1

NICKEL 4080 1560 1500 48 NA 38

SELENIUM 1020 391 390 0.95 NA 0.52

SODIUM NA NA NA NA NA NA

VANADIUM 1430 548 390 180 NA 7.8

ZINC 61300 23500 23000 680 NA 46

Notes:

Bold = Positive Detection
Shaded = Concentration greater than one or more screening values
µg/kg = micrograms per kilogram J = estimated value less than quantitation limit
mg/kg = miligrams per kilogram U = less than laboratory method detection limit

NA = No criteria for this constituent R = Value rejected in data validation
BHC = benzene hexachloride PCB = polychlorinated biphenyl
ESV = Ecological Screening Value RSL - Regional Screening Level
GW = groundwater SSL = soil screening level
ID = identification TRG = target remediation goal
ORNL = Oak Ridge National Laboratory USEPA = United States Environmental Protection Agency

Herbicides (µg/kg)

Inorganics (mg/kg)

21 2 11 2

00 0 0 00

9/30/2008 9/30/20089/30/2008 9/30/2008 9/30/20089/30/2008

01SS42001SS137 01SS138 01SS139 01SS139

01SS13901 01SS13901-D

01SS025

01SS4200101SS13701 01SS1380101SS02501

1.9 U 1.8 U 1.9 U 1.8 U 2 U 1.8 U

4810 7320 12300 6210 7010 8910

1.1 UJ 1.1 UJ 1.1 UJ 1 UJ 1.2 UJ 3.6 J

1.1 1.9 1.2 0.63 U 1.5 1.5

10.6 20.7 25 11.3 13.6 17.4

0.22 U 0.21 U 0.22 U 0.21 U 0.24 U 0.22 U

233 42400 235 1170 838 5030

4.3 10.5 8.2 4.9 6.7 11

1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U

1.7 4.5 2.7 1.6 2 3

2360 3840 4180 1500 J 3920 J 4130

5.8 J 14.7 J 5.7 J 4.6 J 5.3 J 70.6 J

222 U 401 267 209 U 239 U 258

3.5 89 5.5 5.7 6.8 20.5

0.023 0.022 0.029 0.016 0.015 U 0.029

1.7 3.2 5.7 2.6 2.7 3.4

0.67 U 0.65 U 0.66 U 0.63 U 0.72 U 0.67 U

222 U 329 221 U 209 U 239 U 222 U

5.8 8.5 12 5.2 9.7 10.5

8 89 7.4 6.2 6.6 27.7

Rev. 2
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TABLE 4-3

CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Chemical

Minimum Maximum

Volatile Organics (μg/kg)
2-BUTANONE 1.8 4 8450 N 8450 N 2800000 NS No 24000000 1500 No NA Yes
4-METHYL-2-PENTANONE 0.71 1.2 16300000 N 626000 N 530000 NS No 2700000 440 No NA Yes
TETRACHLOROETHENE 0.22 0.28 18200 C 11900 C 570 C No 10000 0.052 Yes 10 No
Semivolatile Organics (μg/kg)
BENZO(B)FLUORANTHENE 78 78 7840 C 875 C 150 C No NA 47 Yes 1100 No
TOTAL PAHS 78 78 1000 No
CAPROLACTAM 140 300 10200000 N 3910000 N 3100000 N No NA 5700 No NA Yes
DI-N-BUTYL PHTHALATE 53 53 2280000 Csat 2280000 Csat 610000 N No NA 11000 No 200000 No
DIETHYL PHTHALATE 40 60 1970000 1970000 Csat 4900000 N No NA 13000 No 100000 No
Pesticides/PCBs (μg/kg)
4,4'-DDE 0.58 1.5 16800 C 1880 C 1,400 C No NA 60 No 21 No
4,4'-DDT 0.23 2 16800 C 1880 C 1,700 C No 750000 87 No 21 No
TOTAL DDT 0.31 3.5 21 No
ALDRIN 0.16 6.3 337 C 37.6 C 29 C No 3400 0.84 Yes 2.5 Yes
ALPHA-BHC 0.26 0.26 908 C 101 C 77 C No 750 0.074 Yes 2.5 No
BETA-BHC 0.16 0.36 3180 C 355 C 270 C No 6000 0.26 Yes 1.0 No

DELTA-BHC 0.26 0.26 908 C 101 C 77 C No 750 0.074 Yes 1.0 No

GAMMA-BHC (LINDANE) 0.23 0.23 4400 C 491 C 520 C No NA 0.43 No 0.05 Yes
ALPHA-CHLORDANE 0.23 4.9 1230 N 1820 C 1,600 C No 72000 33 No NA Yes
GAMMA-CHLORDANE 0.22 3.4 1230 N 1820 C 1600 C No 72000 33 No NA Yes
AROCLOR-1260 17 10000 C 1000 C 220 C No NA 14 Yes 20 No
DIELDRIN 0.36 460 358 C 39.9 C 30 C Yes 1100 0.09 Yes 4.9 Yes
ENDOSULFAN II 0.24 1.6 123000 N 46900 N 37,000 N No NA 9700 No NA Yes

ENDOSULFAN SULFATE 0.29 0.29 123000 N 46900 N 37,000 N No NA 9700 No NA Yes

ENDRIN ALDEHYDE 0.31 2 6130 N 2350 N 1,800 N No NA 230 No 1.0 Yes
HEPTACHLOR 0.19 0.19 195 C 127 C 110 C No 4100 1.6 No NA Yes
HEPTACHLOR EPOXIDE 0.25 1.7 629 C 70.2 C 53 C No 4700 0.079 Yes NA Yes
METHOXYCHLOR 0.29 140 102000 N 39100 N 31000 N No NA 16000 No NA Yes
Herbicides (μg/kg)
2,4,5-T 1.2 6 2040000 N 78200 N 61000 N No NA 110 No NA Yes
DINOSEB 8.8 8.8 20400 N 7820 N 6100 N No NA 270 No NA Yes
Inorganics (mg/kg)
ALUMINUM 1770 12300 204000 N 7820 N 7700 N Yes 709000 55000 No 50 Yes
ANTIMONY 1.1 3.6 8.17 N 3.13 N 3.1 N Yes NA 0.66 Yes 0.27 Yes
ARSENIC 0.78 4.8 3.82 C 0.426 C 0.39 C Yes 769 0.0013 Yes 18 No
BARIUM 2 70 1430 N 548 N 1500 N No 70900 300 No 330 No
CADMIUM 0.3 0.32 102 N 3.91 N 7 N No 1840 1.4 No 0.36 No

Evaluated for Ecological Receptors Only

Evaluated for Ecological Receptors Only

Concentrations
COPC

Ecological

Screening Value
COPC

Detected

ORNL SSLs Soil

to Groundwater

Ecological Receptors

COPC

Migration PathwaysDirect Exposure Pathway

Mississippi

Restricted Soil

Screening Value

Mississippi

Unrestricted Soil

Screening Value

ORNL Residential

Soil Screening

Value

USEPA SSLs Soil

to Air

Rev. 2
04/12/13

13JAX0043 CTO 0065



TABLE 4-3

CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 2 OF 2

Chemical

Minimum Maximum

Concentrations
COPC

Ecological

Screening Value
COPC

Detected

ORNL SSLs Soil

to Groundwater

Ecological Receptors

COPC

Migration PathwaysDirect Exposure Pathway

Mississippi

Restricted Soil

Screening Value

Mississippi

Unrestricted Soil

Screening Value

ORNL Residential

Soil Screening

Value

USEPA SSLs Soil

to Air

CALCIUM 233 42400 NA NA NA No NA NA No NA No
CHROMIUM 2.2 11 381 C 227 C 23 N No 276 2.1 Yes 26 No
COBALT 6.8 6.8 1230 N 469 N 2.3 N Yes 1180 0.49 Yes 13 No
COPPER 1.4 210 817 N 313 N 310 N No NA 51 Yes 28 Yes
IRON 546 9050 61300 N 2350 N 5500 N Yes NA 640 Yes 200 Yes
LEAD 3.2 70.6 1700 C 400 400 N No NA 14 Yes 11 Yes
MAGNESIUM 233 3390 NA NA NA No NA NA No NA No
MANGANESE 1 358 408 N 156 N 180 N Yes 7090 57 Yes 220 Yes
MERCURY 0.01175 0.059 6.13 N 1 N 2.3 N No NA 0.57 No 0.1 No
NICKEL 1.3 5.7 408 N 156 N 160 N No NA 48 No 38 No
SELENIUM 0.505 1.3 102 N 39.1 N 39 N No NA 0.95 Yes 0.52 Yes
SODIUM 188.75 329 NA NA NA No NA NA No NA No
VANADIUM 2.7 16 143 N 54.8 N 39 N No NA 180 No 7.8 Yes
ZINC 1.7 89 6130 N 2350 N 2300 N No NA 680 No 46 Yes
Notes:
Soil Screening Values are equal to TRGs and RSLs for carcinogens, 1/10 the TRGs or RSLs for noncarcinogens
Analytes without established ecological screening values are retained as COPCs for the Screening Level Ecological Risk Assessment
SSL = soil screening level TRG = target remediation goal
ORNL = Oak Ridge National Laboratory RSL - Regional Screening Level
COPC = Chemical of Potential Concern µg/kg = micrograms per kilogram
N = noncarcinogen mg/kg = milligrams per kilogram
C = carcinogen USEPA = United States Environmental Protection Agency
NA = not applicable
sat = soil saturation concentration

Rev. 2
04/12/13

13JAX0043 CTO 0065



TABLE 4-4

POSITIVE DETECTIONS IN SUBSURFACE SOIL - DITCH SAMPLES

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Sample ID
Sample Location
Sample Date
Top Depth
Bottom Depth
Volatile Organics (ug/kg)
2-BUTANONE 84500 84500 28000000 1500 24000000 10 U 12 U 15 U
4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 10 U 1.7 J 15 U
CARBON DISULFIDE 7970 7970 670000 270 720000 10 U 12 U 15 U
CHLOROMETHANE 440000 49100 120000 49 2100 10 U 12 U 15 U
Pesticides/PCBs (ug/kg)
4,4'-DDE 16800 1880 1400 60 NA 0.35 J 0.83 U 0.95 U
4,4'-DDT 16800 1880 1700 87 750000 0.73 J 1.4 J 0.95 UJ
AROCLOR-1242 10000 1000 220 3 NA 18 U 2400 J 24 U 21 U 19 U 18 U 18 U 18 U
DIELDRIN 358 39.9 30 0.09 1100 0.43 J 0.85 R 0.95 U
ENDOSULFAN II 1230000 469000 370000 9700 NA 0.51 J 4.4 J 0.95 U
ENDOSULFAN SULFATE 1230000 469000 370000 9700 NA 0.73 U 1.5 J 0.46 J
ENDRIN 61300 23500 18000 230 NA 0.73 U 7.6 J 0.95 U
ENDRIN ALDEHYDE 61300 23500 18000 230 NA 0.73 U 12 J 0.95 U
HEPTACHLOR EPOXIDE 629 70.2 53 0.079 4700 0.33 J 6.2 J 0.47 U
ALPHA-BHC 908 101 77 0.074 750 0.36 U 4.2 J 0.47 U
BETA-BHC 3180 355 270 0.26 6000 0.32 J 63 J 0.17 R
DELTA-BHC 908 101 77 0.074 750 0.36 U 34 J 0.47 U
TOTAL BHC 908 101 77 0.074 750 0.32 101.2 0 U
ALPHA-CHLORDANE NA NA 1600 33 NA 1.6 0.42 U 0.18 R
GAMMA-CHLORDANE NA NA 1600 33 NA 0.65 J 7.4 R 0.2 R
TOTAL CHLORDANE 12300 1820 1600 33 72000 2.25 0 U 0 U
Inorganics (mg/kg)
ALUMINUM 2040000 78200 77000 55000 7090000 2910 4230 9700
ARSENIC 3.82 0.426 0.39 0.0013 769 2 0.75 U 1.3
BARIUM 14300 5480 15000 300 709000 7.8 10.8 15.6
CALCIUM NA NA NA NA NA 582 511 283 U
CHROMIUM 381 227 230 2.1 276 3.8 3 9.8
COPPER 8170 3130 3100 51 NA 2.2 1.2 U 2.2
IRON 613000 23500 55000 640 NA 2060 908 1040
LEAD 1700 400 400 NA NA 7.5 J 2.5 J 4.8 J
MANGANESE 4080 1560 1800 57 70900 8 3.7 3.9
MERCURY 61.3 10 23 0.57 NA 0.019 0.017 U 0.073
NICKEL 4080 1560 1500 48 NA 1.1 U 1.2 U 3.9
VANADIUM 1430 548 390 180 NA 5.4 2.9 5.2
ZINC 61300 23500 23000 680 NA 22.6 5.3 4.2

10/1/2008 10/1/2008

01SBDIT040201SBDIT01
01SBDIT01
10/1/2008

01SBDIT02 01SBDIT0502

2.5
3.5

10/29/2008 10/29/2008 10/29/2008
2.5 2.5 0.8

01SBDIT03 01SBDIT0502-D 01SBDIT0602
01SBDIT02 01SBDIT03 01SBDIT04 01SBDIT04 01SBDIT05 01SBDIT05 01SBDIT06

01SBDIT0445

2 2

10/29/2008 10/29/2008
0 0 0

3.5 3.5 2 4.5
4

2

Mississippi
Restricted
Soil TRG

Mississippi
Unrestricted

Soil TRG

ORNL
Residential
Soil RSL

ORNL
SSL Soil
to GW

Soil to Air
SSLs
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TABLE 4-4

POSITIVE DETECTIONS IN SUBSURFACE SOIL - DITCH SAMPLES

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Sample ID
Sample Location
Sample Date
Top Depth
Bottom Depth
Volatile Organics (ug/kg)
2-BUTANONE 84500 84500 28000000 1500 24000000 3 J 12 UJ 12 UJ 11 UJ 11 UJ 12 UJ
4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 12 UJ 12 UJ 12 UJ 11 U 11 U 12 U
CARBON DISULFIDE 7970 7970 670000 270 720000 12 U 12 U 12 U 11 U 11 U 12 U
CHLOROMETHANE 440000 49100 120000 49 2100 12 UJ 12 UJ 12 UJ 11 U 11 U 12 U

Sample ID
Sample Location
Sample Date
Top Depth
Bottom Depth
Volatile Organics (ug/kg)
2-BUTANONE 84500 84500 28000000 1500 24000000 3.6 J 12 UJ 11 UJ 11 UJ 12 UJ
4-METHYL-2-PENTANONE 163000000 6260000 5300000 440 2700000 12 U 12 UJ 11 UJ 11 UJ 12 UJ
CARBON DISULFIDE 7970 7970 670000 270 720000 2.8 J 12 U 11 U 11 U 12 U
CHLOROMETHANE 440000 49100 120000 49 2100 12 U 12 UJ 11 UJ 0.62 J 12 UJ
Notes:
BSSL = Baseline Soil Screening Level Bold = Positive Detections
ORNL = Oak Ridge National Laboratory Shaded = Concentration greater than one or more screening value
SSL = Soil Screening Level
J = estimated value less than quantitation limit
R = Value rejected in data validation
U = concentration is less than the laboratory method detection limit.
µg/kg = micrograms per kilogram
RSL - Regional Screening Level

Mississippi
Restricted

Soil Criteria

Mississippi
Unrestricted
Soil Criteria

ORNL
Residential

Soil

ORNL
BSSLs

Mississippi
Restricted
Soil TRG

Mississippi
Unrestricted

Soil TRG

ORNL
Residential
Soil RSL

ORNL
SSL Soil
to GW

Soil to Air
SSLs

GPT-01-SB-10
Soil to Air

SSLs

01SB0702-07 01SB0802-07 01SB0902-07

2 2 2
7 7

5/11/2008 5/11/2008

01SB1002-07 01SB1002-07-D

2 2 2
7 77

GPT-01-SB-10

20 21
22.5 8 26

GPT-01-SB-02 GPT-01-SB-03 GPT-01-SB-04
5/10/2008 5/10/2008

GPT-01-SB-08 GPT-01-SB-09

5/10/2008 5/11/2008

GPT-01-SB-07

01SB0502-07 01SB0602-07
GPT-01-SB-05 GPT-01-SB-06

5/12/2008 5/12/2008 5/12/2008 5/12/2008 5/12/2008

GPT-01-SB-01

7 7 7

01SB0120-22.5 01SB0203-08

2 2

3

01SB0321-26 01SB0402-07

Rev. 2
04/12/13

13JAX0043 CTO 0065
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TABLE 4-5

CHEMICALS OF POTENTIAL CONCERN IN SUBSURFACE SOIL
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Chemical SSL Migration
Minimum Maximum to Groundwater

Volatile Organic Compounds (ug/kg)
2-BUTANONE 3 3.6 8450 N 8450 N 2800000 NS No 24000000 sat 1500 No
4-METHYL-2-PENTANONE 1.7 1.7 16300000 N 626000 N 530000 NS No 2700000 sat 440 No
CARBON DISULFIDE 2.8 2.8 797 N 797 N 67000 NS No 720000 sat 270 No
CHLOROMETHANE 0.62 0.62 440000 C 49100 C 1700 C No 2100 C 49 No
Pesticides/PCBs (ug/kg)
4,4'-DDE 0.35 0.35 16800 C 1880 C 1400 C No NA 60 No
4,4'-DDT 0.73 1.4 16800 C 1880 C 1700 C No 750000 C 87 No
ALPHA-BHC 4.2 4.2 908 C 101 C 77 C No 750 C 0.074 Yes
ALPHA-CHLORDANE 1.6 1.6 1230 N 1820 C 1600 C No 72000 C 33 No
AROCLOR-1242 2400 2400 10000 C 1000 C 220 C Yes NA 3 Yes
BETA-BHC 0.32 63 3180 C 355 C 270 C No 6000 C 0.26 Yes
DELTA-BHC 34.0 34 908 C 101 C 77 C No 750 C 0.074 Yes
DIELDRIN 0.43 0.43 358 C 39.9 C 30 C No 1100 C 0.09 Yes
ENDOSULFAN II 0.51 4.4 123000 N 46900 N 37000 N No NA 9700 No
ENDOSULFAN SULFATE 0.46 1.5 123000 N 46900 N 37000 N No NA 9700 No
ENDRIN 7.6 7.6 6130 N 2350 N 1800 N No NA 230 No
ENDRIN ALDEHYDE 12.0 12 6130 N 2350 N 1800 N No NA 230 No
GAMMA-CHLORDANE 0.65 0.65 1230 N 1820 C 1600 C No 72000 C 33 No
HEPTACHLOR EPOXIDE 0.33 6.2 629 C 70.2 C 53 C No 4700 C 0.079 Yes
Metals (mg/kg)
ALUMINUM 2910 9700 204000 N 7820 N 7700 N Yes 709000 N 55000 No
ARSENIC 1.3 2 3.82 C 0.426 C 0.39 C Yes 769 C 0.0013 Yes
BARIUM 7.8 15.6 1430 N 548 N 1500 N No 70900 N 300 No
CALCIUM 511 582 NA NA NA No NA NA No
CHROMIUM 3 9.8 381 C 227 C  N No 276 C 2.1 Yes
COPPER 2.2 2.2 817 N 313 N 310 N No NA 51 No
IRON 908 2060 61300 N 2350 N 5500 N No NA 640 Yes
LEAD 2.5 7.5 1700 C 400 400 N No NA 14 No
MANGANESE 3.7 8 408 N 156 N 180 N No 7090 N 57 No
MERCURY 0.019 0.073 6.13 N 1 N 2.3 N No NA 0.57 No
NICKEL 3.9 3.9 408 N 156 N 160 N No NA 48 No
VANADIUM 2.9 5.4 143 N 54.8 N 39 N No NA 180 No
ZINC 4.2 22.6 6130 N 2350 N 2300 N No NA 680 No
Notes:
Soil Screening Values are equal to TRGs and RSLs for carcinogens (C), 1/10 the TRGs or RSLs for noncarcinogens (N)
C = carcinogen µg/kg = micrograms per kilogram
N= noncarcinogen mg/kg = milligrams per kilogram
NA = not applicable TRG = target remediation goal
sat = soil saturation concentration RSL = Regional Screening Level

MIGRATION PATHWAYS
Concentrations Restricted TRG

Screening Value COPCCOPC

Detected

Soil to Air
SSLUnestricted TRG

Screening Value
Residential RSL
Screening Value

DIRECT EXPOSURE PATHWAYS

R
ev. 2

04/12/13

13JA
X

0043
C

TO
 0065



TABLE 4-6

LANDFILL GAS SCREENING DATA
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI 

CH4 (%) CO2 (%) O2 (%) O2 (%) CO (PPM) PID (PPM) LEL (%) H2S (PPM)
5 min 00.0 1.5 19.5
10 min 00.0 1.5 19.5 19.5 0 2.1 0 0
5 min 00.0 0.8 19.9
10 min 00.0 0.6 20.2 20.4 2 45.5 0 0
5 min 00.0 0.2 20.4
10 min 00.0 0.2 20.6 20.9 0 4.4 0 0
5 min 00.0 2.2 19.3
10 min 00.0 1.9 19.4 19.6 1 0.0 0 0
5 min Pulled water up into tubing, no readings

bls = below land surface
min = Minutes
% = Percent concentration
PPM = Parts per million
CH4 = Methane
CO2 = Carbon Dioxide
O2 = Oxygen
CO = Carbon Monoxide
PID = Photoionization Detector (Volatile Organics)
LEL = Lower Explosive Limit (of methane)
H2S = Hydrogen Sulfide

01LG04 1 Foot bls

01LG05 1 Foot bls

01LG02 1 Foot bls

01LG03 1 Foot bls

Multi RAEGEM 2000

01LG01 1 Foot bls

Sample 
Location

Probe 
Depth

Elapsed 
Time

R
ev. 2

04/12/13

13JA
X

0043
C

TO
 0065



TABLE 4-7

GRAIN SIZE ANALYTICAL RESULTS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Sample ID 01GT0101 01GT0201 01GT0301 01GT0401 01GT0501
Sample Location 01GT01 01GT02 01GT03 01GT04 01GT05
Sample Date 20080320 20080320 20080320 20080320 20080320
top depth 0 0 0 0 0
bottom depth 1 1 1 1 1
depth unit foot foot foot foot foot
Grain Size (%)
PERCENT GRAVEL 3 1 0 0 0
PERCENT SAND 77 80 83 73 81
PERCENT SILT 14 11 11 19 15
PERCENT CLAY 6 8 6 8 4

R
ev. 2

04/12/13

13JA
X

0043
C
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TABLE 4-8

POSITIVE DETECTIONS IN DPT GROUNDWATER
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 3

Sample ID Mississippi ORNL USEPA
Sample Location GW Tapwater GVC
Sample Date Criteria Criteria Criteria
Top Depth - feet 3 3 3
Bottom Depth - feet 7 7 7
Volatile Organics (ug/L)
2-BUTANONE 1910 7100 440000 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ACETONE 608 22000 220000 5 UJ 4.1 J 5 UJ 4.3 J 4.1 J 3.3 J 3.4 J
CARBON DISULFIDE 1040 1000 560 1 U 1 U 1 U 1 U 1 U 1 U 0.16 J
CHLOROMETHANE 1.43 190 6.7 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 5 0.11 1.1 0.35 J 1 U 0.41 J 1 U 1 U 1 U 1 U
TRICHLOROETHENE 5 1.7 0.053 0.51 J 1 U 0.32 J 1 U 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 0.2 J 1 U 0.22 J 1 U 1 U 1 U 1 U

Sample ID Mississippi ORNL USEPA
Sample Location GW Tapwater GVC
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
2-BUTANONE 1910 7100 440000 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ACETONE 608 22000 220000 3.7 J 3.9 J 3.2 J 4.8 J 5 U 5 U 5 U
CARBON DISULFIDE 1040 1000 560 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CHLOROMETHANE 1.43 190 6.7 1 U 1 U 1 U 0.36 J 1 U 1 U 1 U
TETRACHLOROETHENE 5 0.11 1.1 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TRICHLOROETHENE 5 1.7 0.053 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 1 U 1 U 1 U 1 U 1 U 1 U 1 U

23.5
27.5

27
31

3
7

3
7

3
7

3
7

21
25

3
7

19
23

3
7

5/11/2008 5/11/2008 5/12/2008

5/12/2008 5/6/20085/12/2008 5/12/2008 5/12/2008 5/6/2008 5/7/2008

01TW07

01TW08 GPT-01-QT-0101TW09 01TW10 01TW10 GPT-01-QT-02 GPT-01-QT-03

5/10/2008 5/10/2008

01TW0701

01TW0801 01QT010101TW0901 01TW1001 01TW1001-D 01QT0201 01QT0301

01TW02 01TW0301TW01
5/10/2008

01TW0101
01TW06

5/11/2008

01TW0501 01TW060101TW0201 01TW0301 01TW0401
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TABLE 4-8

POSITIVE DETECTIONS IN DPT GROUNDWATER
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 3

Sample ID Mississippi ORNL USEPA
Sample Location GW Tapwater GVC
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
2-BUTANONE 1910 7100 440000 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ACETONE 608 22000 220000 5 U 5 U 5 U 5 U 5 U 5 U 5 U
CARBON DISULFIDE 1040 1000 560 1 U 1 U 1 U 1 U 1 U 0.21 J 1 U
CHLOROMETHANE 1.43 190 6.7 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 5 0.11 1.1 0.54 J 1 U 1 U 1 U 1 U 1 U 1 U
TRICHLOROETHENE 5 1.7 0.053 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Sample ID Mississippi ORNL USEPA
Sample Location GW Tapwater GVC
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
2-BUTANONE 1910 7100 440000 5 U 5 U 5 U 5 U 5 U 2.4 J 5 U
ACETONE 608 22000 220000 5 U 5 U 5 U 5 U 5 U 5 U 5 U
CARBON DISULFIDE 1040 1000 560 0.5 J 0.66 J 1 U 1 U 1 U 1 U 0.25 J
CHLOROMETHANE 1.43 190 6.7 1 U 1 U 1 U 1 U 1 U 1 U 1 U
TETRACHLOROETHENE 5 0.11 1.1 1 U 1 U 1 U 1 U 1 U 0.26 J 1 U
TRICHLOROETHENE 5 1.7 0.053 1 U 1 U 1 U 1 U 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 1 U 1 U 1 U 1 U 1 U 1 U 1 U

21
25

23
27

21
25

23
27

23
27

21
25

22
26

5/8/2008

5/8/2008

5/8/2008 5/8/2008

5/7/2008 5/8/2008 5/8/2008 5/8/2008

5/8/2008 5/8/2008 5/9/2008
GPT-01-QT-16GGT-01-QT-14

5/8/2008

GPT-01-QT-10

GPT-01-QT-11 GPT-01-QT-11

GPT-01-QT-06 GPT-01-QT-07 GPT-01-QT-08 GPT-01-QT-09

GPT-01-QT-12 GPT-01-QT-13 GPT-01-QT-15
01QT160101QT1401

01QT0401 01QT0501 01QT1001

01QT1101 01QT1101-D

01QT0601 01QT0701 01QT0801 01QT0901

01QT1201

5/7/2008 5/7/2008
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TABLE 4-8

POSITIVE DETECTIONS IN DPT GROUNDWATER
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 3 OF 3

Sample ID Mississippi ORNL USEPA
Sample Location GW Tapwater GVC
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
2-BUTANONE 1910 7100 440000 1.6 J 5 U 1.8 J
ACETONE 608 22000 220000 5 U 5 U 5 U
CARBON DISULFIDE 1040 1000 560 1 U 1 U 1 U
CHLOROMETHANE 1.43 190 6.7 1 U 1 U 1 U
TETRACHLOROETHENE 5 0.11 0.053 1 U 1 U 1 U
TRICHLOROETHENE 5 1.7 1.1 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 1 U 1 U 1 U
Notes:
Bold = Positive Detection
Shaded = Concentration greater than one or more screening value
GVC = groundwater volatilization criteria
GW = groundwater
J = estimated value less than quantitation limit.
U = concentration is less than laboratory method detection limit.
ORNL = Oak Ridge National Laboratory
USEPA = United States Environmental Protection Agency
µg/L = micrograms per liter

5/9/2008 5/9/2008 5/9/2008
GPT-01-QT-17 GPT-01-QT-18 GPT-01-QT-19

01QT1701 01QT1801 01QT1901
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TABLE 4-9

POSTIVE DETECTIONS IN MONITORING WELLS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 4

Sample ID Mississippi ORNL USEPA m
Sample Location GW Tapwater GVC e
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
ACETONE 608 22000 220000 5 UJ 5 UJ 1.6 J 5 UJ 5 UJ 5 UJ
CARBON DISULFIDE 1040 1000 560 1 U 1 U 1 U 1 U 1.8 1 U
TETRACHLOROETHENE 5 0.11 1.1 1 U 1 U 1 U 1 U 1 U 1 U
TRICHLOROETHENE 5 1.7 0.053 1 U 1 U 1 U 1 U 1 U 1 U
CIS-1,2-DICHLOROETHENE 70 370 210 1 U 1 U 1 U 1 U 1 U 1 U
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 6 4.8 NA 1.6 UJ 1.9 U 1.9 U 1.9 U 2.7 UJ 2.3 U
NAPHTHALENE 6.2 0.14 150 9.2 UJ 9.2 U 9.2 U 9.2 U 9.2 UJ 9.2 U
Pesticides/PCBs (ug/L)
4,4'-DDT 0.197 0.2 NA 0.018 U 0.018 U 0.019 UJ 0.018 U 0.02 U 0.02 U
ENDRIN ALDEHYDE 2 11 NA 0.018 U 0.018 U 0.019 UJ 0.018 U 0.02 U 0.02 U
Herbicides (ug/L)
2,4,5-TP (SILVEX) 50 290 NA 0.046 U 0.049 J 0.05 J 0.05 U 0.049 U 0.048 U
Inorganics (ug/L)
ALUMINUM 36500 37000 NA 258 91.7 77.7 172 190 143
ARSENIC 50 0.045 NA 3 U 3 U 3 U 3 U 3 U 3 U
BARIUM 2000 7300 NA 418 63.2 61.2 42 178 39
CALCIUM NA NA NA N 16400 4880 4760 8470 15700 9890
CHROMIUM 100 110 NA 2 U 2 U 2 U 2 U 2 U 2 U
IRON 11000 26000 NA 8470 3130 3050 4960 11500 2890
LEAD 15 15 NA 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U
MAGNESIUM NA NA NA N 9990 1000 U 1000 U 1100 5550 1000 U
MANGANESE 730 880 NA 308 36 35.1 153 325 30
POTASSIUM NA NA NA N 4600 1000 U 1000 U 1000 U 4250 1000 U
SODIUM NA NA NA N 19500 6510 6270 9810 19500 6770
THALLIUM 2 2.4 NA 3 U 3 U 3 U 3 U 3 U 3 U
VANADIUM 256 180 NA 5 U 5 U 5 U 5 U 5 U 5 U
ZINC 11000 11000 NA 5 U 24.3 5 U 5 U 5.7 5 U
Miscellaneous Parameters (ug/L)
CYANIDE 200 730 NA 2.3 J 5 U 9.6 5 U 9.8 J 2.1 J
Notes:
J = estimated value less than quantitation limit.
R = Value rejected in data validation
U = value is less than laboratory method detection limit
USEPA = United States Environmental Protection Agency
Bold = Positive Detection
Shaded = Concentration greater than one or more screening value
µg/L = micrograms per liter
GW = groundwater
GVC = groundwater volatilization criteria
NA - no applicable criteria for this constituent
ORNL = Oak Ridge National Laboratory

49 2440 25 13
44 1435 15 3

20080828 2008082720080828 20080826 20080826 20080826
GPT-01-09 GPT-01-10GPT-01-06 GPT-01-07 GPT-01-07 GPT-01-08
01GW0901 01GW100101GW0601 01GW0701 01GW0701-D 01GW0801
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TABLE 4-9

POSTIVE DETECTIONS IN MONITORING WELLS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 4

Sample ID Mississippi ORNL USEPA m
Sample Location GW Tapwater GVC e
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
ACETONE 608 22000 220000
CARBON DISULFIDE 1040 1000 560
TETRACHLOROETHENE 5 0.11 1.1
TRICHLOROETHENE 5 1.7 0.053
CIS-1,2-DICHLOROETHENE 70 370 210
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 6 4.8 NA
NAPHTHALENE 6.2 0.14 150
Pesticides/PCBs (ug/L)
4,4'-DDT 0.197 0.2 NA
ENDRIN ALDEHYDE 2 11 NA
Herbicides (ug/L)
2,4,5-TP (SILVEX) 50 290 NA
Inorganics (ug/L)
ALUMINUM 36500 37000 NA
ARSENIC 50 0.045 NA
BARIUM 2000 7300 NA
CALCIUM NA NA NA N
CHROMIUM 100 110 NA
IRON 11000 26000 NA
LEAD 15 15 NA
MAGNESIUM NA NA NA N
MANGANESE 730 880 NA
POTASSIUM NA NA NA N
SODIUM NA NA NA N
THALLIUM 2 2.4 NA
VANADIUM 256 180 NA
ZINC 11000 11000 NA
Miscellaneous Parameters (ug/L)
CYANIDE 200 730 NA
Notes:
J = estimated value less than quantitation limit.
R = Value rejected in data validation
U = value is less than laboratory method detection limit
USEPA = United States Environmental Protection Agency
Bold = Positive Detection
Shaded = Concentration greater than one or more screening value
µg/L = micrograms per liter
GW = groundwater
GVC = groundwater volatilization criteria
NA - no applicable criteria for this constituent
ORNL = Oak Ridge National Laboratory

5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U

3.3 UJ 2.1 U 2.2 U 2.3 U 2.3 U 1.5 UJ
9.2 UJ 10 U 9.2 U 9.2 U 10 U 9.2 UJ

0.018 U 0.019 U 0.018 U 0.018 U 0.02 U 0.02 U
0.018 U 0.019 U 0.0088 J 0.018 U 0.02 U 0.02 U

0.047 U 0.073 R 0.03 R 0.046 U 0.047 U 0.082 J

6320 192 201 987 73.5 320
3 U 3 U 3 U 19.1 14.2 3 U

93.9 87.4 30.5 15.1 41 88.7
4140 6300 7010 9710 40500 3940

8.1 2 U 2 U 2.6 2 U 2 U
4700 5020 204 38000 44000 1170

1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U
1700 1130 1320 1520 4050 1160
76.6 33.9 4.4 246 548 9.1
1510 1000 U 1000 U 1000 U 1470 1000 U
7640 2770 3150 6720 10100 3720

3 U 3 U 3 U 3 U 3 U 4.1
10.2 5 U 5 U 5 U 5 U 5 U
12.4 5 U 5 U 5 U 5 U 5 U

5 UJ 4.9 J 3.3 J 12.5 J 5 UJ 5.2 J

13 30 15 1540 25
3 20 5 535 15

20080827 20080827 20080827 2008082820080827 20080827
GPT-01-13 GPT-01-14 GPT-01-15 GPT-01-16GPT-01-11 GPT-01-12
01GW1301 01GW1401 01GW1501 01GW160101GW1101 01GW1201
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TABLE 4-9

POSTIVE DETECTIONS IN MONITORING WELLS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 3 OF 4

Sample ID Mississippi ORNL USEPA m
Sample Location GW Tapwater GVC e
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
ACETONE 608 22000 220000
CARBON DISULFIDE 1040 1000 560
TETRACHLOROETHENE 5 0.11 1.1
TRICHLOROETHENE 5 1.7 0.053
CIS-1,2-DICHLOROETHENE 70 370 210
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 6 4.8 NA
NAPHTHALENE 6.2 0.14 150
Pesticides/PCBs (ug/L)
4,4'-DDT 0.197 0.2 NA
ENDRIN ALDEHYDE 2 11 NA
Herbicides (ug/L)
2,4,5-TP (SILVEX) 50 290 NA
Inorganics (ug/L)
ALUMINUM 36500 37000 NA
ARSENIC 50 0.045 NA
BARIUM 2000 7300 NA
CALCIUM NA NA NA N
CHROMIUM 100 110 NA
IRON 11000 26000 NA
LEAD 15 15 NA
MAGNESIUM NA NA NA N
MANGANESE 730 880 NA
POTASSIUM NA NA NA N
SODIUM NA NA NA N
THALLIUM 2 2.4 NA
VANADIUM 256 180 NA
ZINC 11000 11000 NA
Miscellaneous Parameters (ug/L)
CYANIDE 200 730 NA
Notes:
J = estimated value less than quantitation limit.
R = Value rejected in data validation
U = value is less than laboratory method detection limit
USEPA = United States Environmental Protection Agency
Bold = Positive Detection
Shaded = Concentration greater than one or more screening value
µg/L = micrograms per liter
GW = groundwater
GVC = groundwater volatilization criteria
NA - no applicable criteria for this constituent
ORNL = Oak Ridge National Laboratory

5 UJ 5 UJ 5 U 2.8 J 5 U 5 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 0.3 J 1 U
1 U 1 U 1 U 1 U 1 U 1 U

1.4 UJ 1.6 UJ 1.4 UJ 1.6 UJ 1.8 UJ 1.6 UJ
9.6 UJ 9.2 UJ 9.2 UJ 9.2 UJ 9.2 UJ 9.2 UJ

0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U

0.17 J 0.046 U 0.049 U 0.049 U 0.17 0.079 R

363 268 887 202 297 204
3 U 3 U 3 U 3 U 3 U 3 U

93.8 41.5 15.5 15.5 37.2 28
4100 10100 17900 45400 8210 23100

2 U 2 U 2 U 2 U 2 U 2 U
1240 6020 6690 2160 13900 5810

1.5 U 1.5 U 1.5 U 1.5 1.9 1.6
1210 1650 2050 1160 3100 5800

9.4 98.7 79.3 14.1 130 106
1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
4150 6620 4200 6120 7650 7220

3 U 3 U 3 U 3 U 3 U 3 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U

7.8 J 6.3 J 2.4 J 22.2 J 2.7 J 14.3 J

15 1515 15 15
5 55 5 5

20080828 2008082820080828 20080828 20080828 20080828
GPT-01-20 GPT-01-21GPT-01-16 GPT-01-17 GPT-01-18 GPT-01-19
01GW2001 01GW210101GW1601-D 01GW1701 01GW1801 01GW1901
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TABLE 4-9

POSTIVE DETECTIONS IN MONITORING WELLS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 4 OF 4

Sample ID Mississippi ORNL USEPA m
Sample Location GW Tapwater GVC e
Sample Date Criteria Criteria Criteria
Top Depth
Bottom Depth
Volatile Organics (ug/L)
ACETONE 608 22000 220000
CARBON DISULFIDE 1040 1000 560
TETRACHLOROETHENE 5 0.11 1.1
TRICHLOROETHENE 5 1.7 0.053
CIS-1,2-DICHLOROETHENE 70 370 210
Semivolatile Organics (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 6 4.8 NA
NAPHTHALENE 6.2 0.14 150
Pesticides/PCBs (ug/L)
4,4'-DDT 0.197 0.2 NA
ENDRIN ALDEHYDE 2 11 NA
Herbicides (ug/L)
2,4,5-TP (SILVEX) 50 290 NA
Inorganics (ug/L)
ALUMINUM 36500 37000 NA
ARSENIC 50 0.045 NA
BARIUM 2000 7300 NA
CALCIUM NA NA NA N
CHROMIUM 100 110 NA
IRON 11000 26000 NA
LEAD 15 15 NA
MAGNESIUM NA NA NA N
MANGANESE 730 880 NA
POTASSIUM NA NA NA N
SODIUM NA NA NA N
THALLIUM 2 2.4 NA
VANADIUM 256 180 NA
ZINC 11000 11000 NA
Miscellaneous Parameters (ug/L)
CYANIDE 200 730 NA
Notes:
J = estimated value less than quantitation limit.
R = Value rejected in data validation
U = value is less than laboratory method detection limit
USEPA = United States Environmental Protection Agency
Bold = Positive Detection
Shaded = Concentration greater than one or more screening value
µg/L = micrograms per liter
GW = groundwater
GVC = groundwater volatilization criteria
NA - no applicable criteria for this constituent
ORNL = Oak Ridge National Laboratory

1.7 U 1.7 U 1.7 U 1.7 U 1.7 U 1.7 U
0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ 0.15 UJ

0.1 U 2.5 0.1 U 0.1 U 0.1 U 0.1 U
0.23 U 1.3 0.23 U 0.23 U 0.23 U 0.23 U
0.14 U 0.71 J 0.14 U 0.14 U 0.14 U 0.14 U

1.7 J 1.2 U 1.7 J 2 J 2 J 1.7 J
0.42 U 0.42 U 0.43 U 0.42 U 6.7 J 0.42 U

0.0048 UJ 0.0046 UJ 0.0068 J 0.0046 UJ 0.005 UJ 0.0047 UJ
0.0048 U 0.0046 U 0.0049 U 0.0046 U 0.005 U 0.0047 U

0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U

166 81.9 103 449 178 88.1
3 U 3 U 3 U 3 U 3 U 3 U

21.1 38.8 33.9 75.7 26.1 170
19300 14100 62000 4740 4160 86800

2 U 2.3 2 U 2 U 2 U 2.1
147 1170 1290 473 849 28800
1.7 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

1000 U 2190 2050 1000 1000 U 9000
11.8 40.9 50.9 7.9 6.3 475
1000 U 1000 U 1000 U 1000 U 1000 U 3050
7260 7200 6670 2890 8400 18300

3 U 3 U 3 U 3 U 3 U 3 U
5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U

15 15 15 1515 15
5 5 5 55 5

20080909 20080909 20080909 2008090920080909 20080909
GPT-01-24 GPT-01-25 GPT-01-26 GPT-01-27GPT-01-22 GPT-01-23
01GW2401 01GW2501 01GW2601 01GW270101GW2201 01GW2301
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TABLE 4-10

CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Minimum Maximum
Volatile Organic Compounds (ug/L)
2-BUTANONE 1.6 2.4 191 N 710 N No 440000 N No
ACETONE 1.6 4.8 60.8 N 2200 N No 220000 N No
CARBON DISULFIDE 0.16 1.8 104 N 100 N No 560 N No
CHLOROMETHANE 0.36 0.36 1.43 C 1.8 C No 6.7 C No
CIS-1,2-DICHLOROETHENE 0.22 0.22 70 37 N No 210 N No
TETRACHLOROETHENE 0.26 2.5 5 0.11 C Yes 1.1 C Yes
TRICHLOROETHENE 0.3 1.3 5 MCL 1.7 C No 0.053 C Yes
Semi-volatile Organic Compounds (ug/L)
BIS(2-ETHYLHEXYL)PHTHALATE 1.7 2 6 MCL 4.8 C No NA No
NAPHTHALENE 6.7 6.7 0.62 N 0.14 C Yes NA No
Pesticides (ug/L)
4,4'-DDT 0.0068 0.0068 0.197 C 0.2 C No NA No
ENDRIN ALDEHYDE 0.0088 0.0088 2 MCL 1.1 N No NA No
Herbicides (ug/L)
2,4,5-TP (SILVEX) 0.049 0.17 50 MCL 29 N No NA No
Inorganics (ug/L)
ALUMINUM 73.5 6320 3650 N 3700 N Yes NA No
ARSENIC 14.2 19.1 50 MCL 0.045 C Yes NA No
BARIUM 15.1 418 2000 MCL 730 N No NA No
CALCIUM 3940 86800 NA NA No NA No
CHROMIUM 2.1 8.1 100 MCL 11 N No NA No
IRON 147 44000 1100 N 2600 N Yes NA No
LEAD 1.5 1.9 15 MCL 15 No NA No
MAGNESIUM 1000 9990 NA NA No NA No
MANGANESE 4.4 548 73 N 88 N Yes NA No
POTASSIUM 1470 4600 NA NA No NA No
SODIUM 2770 19500 NA NA No NA No
THALLIUM 4.1 4.1 2 MCL 0.24 N Yes NA No
VANADIUM 10.2 10.2 25.6 N 18 N No NA No
ZINC 5.7 24.3 1100 N 1100 N No NA No

CYANIDE 2.1 22.2 200 MCL 73 N No NA No

MDEQ TRG Based COPC Screening =TRG for carcinogens, 0.1 X TRG for non-carcinogens
RSL BASED COPC Screening Value =RSL for carcinogens, 0.1 X RSL for non-carcinogens
MDEQ = Mississippi Department of Environmental Quality
RSL - Regional Screening Level
COPC = chemical of potential concern GVC = groundwater volatilization criteria
MCL = maximum contaminant level TRG = target risk goal
N = noncarcinogen
C = carcinogen

Chemical Detected Concentrations MDEQ TRG Based 
COPC Screening 

Value
COPC

Direct Exposure Pathway Migration Pathway

USEPA  GVC COPCRSL Based COPC 
Screening Value
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TABLE 4-11

SURFACE WATER POSITIVE DETECTIONS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Sample ID Mississippi ORNL USEPA m
Sample Location Groundwater Tapwater Region 4 e
Sample Date TRG RSL ESV
Volatile Organics (ug/L)
1,1,2-TRICHLOROTRIFLUOROETHANE 59400 59000 NA 1 U 1 U 1 U 1 U 6.6 1 U
ACETONE 608 22000 NA 5 J 5.1 4.9 J 4.3 J 4 J 3.4 J
CARBON DISULFIDE 1040 1000 NA 1 U 0.19 J 0.18 J 0.2 J 1 U 1 U
TOLUENE 1000 2300 175 1 U 1 U 1 U 1 U 0.22 J 1 U
Semivolatile Organics (ug/L)
CAPROLACTAM 18300 18000 NA 1.1 J 0.95 J 1.1 J 1.4 J 2.1 J 0.91 J
Pesticides/PCBs (ug/L)
ALPHA-CHLORDANE 2 0.19 0.0043 0.0092 U 0.0097 U 0.0098 U 0.0092 U 0.004 J 0.0094 U
Herbicides (ug/L)
2,4,5-TP (SILVEX) 50 290 NA 0.067 J 0.069 U 0.055 J 0.051 J 0.044 J 0.046 J
Inorganics (ug/L)
ALUMINUM 36500 37000 87 430 471 487 450 1690 1120
ARSENIC 50 0.045 190 3.4 3 U 3 U 3 U 3 U 3 U
BARIUM 2000 7300 NA 29.8 29 27.8 B 27.6 27.4 30.1
CALCIUM NA NA NA N 19700 14900 13200 13200 24800 18600
IRON 11000 26000 1000 2410 1750 1740 1720 2360 2140
LEAD 15 NA 1.32 1.5 U 1.5 U 1.6 2 1.7 1.5 U
MAGNESIUM NA NA NA N 1280 1180 1160 1180 1560 1460
MANGANESE 730 880 NA 53.1 38.9 39 38.8 26.3 33.8
POTASSIUM NA NA NA N 1000 U 1000 U 1000 U 1000 U 1080 1000 U
SODIUM NA NA NA N 5940 5840 5910 5910 5330 5220
ZINC 11000 11000 58.91 5.4 5.5 6 5.5 8.4 10.4

Notes
Positive detections in bold ORNL = Oak Ridge National Laboratory J = estimated value less than quantitation limit.
Screening criteria exceedances shaded USEPA = United States Environmental Protection Agency
TRG - Target Remediation Goal µg/L = micrograms per liter
RSL - Regional Screening Level NA - no applicable criteria for this constituent
ESV - Ecological Screening Value U = value is less than method detection limit

3/20/2008 3/20/2008

01SW0301
01SW03

3/20/20083/20/2008
01SW03

3/20/2008
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3/20/2008

01SW0101
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TABLE 4-12

CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Minimum Maximum
Volatile Organics (μg/L)
1,1,2-TRICHLOROTRIFLUOROETHANE 6.6 6.6 5940 N 5900 N No NA Yes
ACETONE 3.4 5.1 60.8 N 2200 N No NA Yes
CARBON DISULFIDE 0.18 0.2 104 N 100 N No NA Yes
TOLUENE 0.22 0.22 1000 MCL 230 N No 175 No
Semivolatile Organics (μg/L)
CAPROLACTAM 0.91 2.1 1830 N 1800 N No NA Yes
Pesticides/PCBs (μg/L)
ALPHA-CHLORDANE 0.004 0.004 2 0.19 C No 0.0043 No
Herbicides (μg/L)
2,4,5-TP (SILVEX) 0.044 0.067 50 29 N No NA Yes
Inorganics (μg/L)
ALUMINUM 430 1690 3650 N 3700 N No 87 Yes
ARSENIC 3.4 3.4 50 MCL 0.045 C Yes 190 No
BARIUM 20.75 30.1 2000 730 N No NA Yes
CALCIUM 13200 24800 NA NA No NA No
IRON 1720 2410 1100 N 2600 N Yes 1000 Yes
LEAD 1.6 2 15 NA No 1.32 Yes
MAGNESIUM 1160 1560 NA NA No NA No
MANGANESE 26.3 53.1 73 N 88 N No NA Yes
POTASSIUM 1080 1080 NA NA No NA No
SODIUM 5220 5940 NA NA No NA No
ZINC 5.4 10.4 1100 N 1100 N No 58.91 No
Notes

MDEQ TRG Based COPC Screening Value COPC = chemical of potential concern
RSL BASED COPC Screening Value ESV - Ecological Screening Value
N = noncarcinogen µg/L = micrograms per liter
C = carcinogen
MCL = maximum contaminant level
NA - no applicable criteria for this constituent
TRG = Target Remediation Goal
RSL - Regional Screening Level

COPC COPCESV

Ecological ReceptorsDirect Exposure Pathway

Chemical Detected Concentrations MDEQ TRG Based 
COPC Screening 

Value

RSL Based COPC 
Screening Value
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TABLE 4-13

SEDIMENT POSITIVE DETECTIONS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Sample ID Mississippi Mississippi ORNL USEPA
Sample Location Soil TRG Soil TRG Soil RSL Region IV
Sample Date Restricted Unrestricted Residential ESV
Volatile Organics (ug/kg)
2-BUTANONE 84500 84500 28000000 NA 80 J 13 12 U 12 U 6.2 J 5.8 J
ACETONE 104000000 7820000 61000000 NA 220 J 28 J 12 UJ 12 UJ 12 UJ 12 UJ
TOLUENE 38000 38000 5000000 670 33 J 12 U 12 U 12 U 12 U 12 U
Semivolatile Organics (ug/kg)
4-METHYLPHENOL 10200000 391000 310000 NA 420 J 470 UJ 400 UJ 400 UJ 420 UJ 410 UJ
BENZO(A)PYRENE 784 87.5 15 88.8 190 J 470 U 400 U 400 U 420 U 410 U
BENZO(B)FLUORANTHENE 7840 875 150 NA 330 J 470 U 400 U 400 U 420 U 410 U
BENZO(K)FLUORANTHENE 78400 8750 1500 NA 220 J 470 U 400 U 400 U 420 U 410 U
BIS(2-ETHYLHEXYL)PHTHALATE 409000 45600 35000 182 450 J 83 J 75 J 74 J 130 J 85 J
CHRYSENE 784000 87500 15000 108 400 J 470 U 400 U 400 U 420 U 410 U
DIETHYL PHTHALATE 1970000 1970000 49000000 630 220 J 470 U 52 J 65 J 100 J 410 U
FLUORANTHENE 81700000 3130000 2300000 113 1300 J 470 U 400 U 400 U 420 U 410 U
PHENANTHRENE 61300000 2350000 1700000 86.7 360 J 470 U 400 U 400 U 420 U 410 U
PYRENE 61300000 2350000 1700000 153 930 J 470 U 400 U 400 U 420 U 410 U
Pesticides/PCBs (ug/kg)
4,4'-DDE 16800 1880 1400 2.07 3.5 UJ 0.96 U 0.81 U 0.91 0.41 J 0.8 J
ALDRIN 337 37.6 29 NA 1.7 UJ 0.48 U 0.4 U 0.45 J 0.42 U 0.43 U
DIELDRIN 358 39.9 30 0.02 3.5 UJ 1.2 J 1.8 1 0.73 J 0.43 U
HEPTACHLOR EPOXIDE 629 70.2 53 NA 1.7 UJ 0.48 UJ 0.4 UJ 0.36 UJ 0.3 UJ 0.46 J
ALPHA-BHC 908 101 77 NA 1.7 UJ 0.48 UJ 0.4 UJ 0.41 UJ 0.42 UJ 0.17 J
DELTA-BHC NA NA 77 NA 2.1 J 0.48 U 0.4 U 0.41 U 0.42 U 0.43 U
ALPHA-CHLORDANE 12300 1820 1600 NA 6 J 0.85 0.4 U 0.41 U 3.3 4.4
GAMMA-CHLORDANE 12300 1820 1600 NA 3.5 J 0.52 J 0.4 U 0.41 U 2.4 2.6

TOTAL CHLORDANE 12300 1820 1600 1.7 9.5 1.37 0 0 5.7 7

01SD0201 01SD0301
01SD02 01SD03

3/20/2008 3/20/2008
01SD01

3/20/2008

01SD0101 01SD0301-D 01SD0401 01SD0501
01SD03 01SD04 01SD05

3/20/2008 3/20/2008 3/20/2008
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TABLE 4-13

SEDIMENT POSITIVE DETECTIONS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Sample ID Mississippi Mississippi ORNL USEPA
Sample Location Soil TRG Soil TRG Soil RSL Region IV
Sample Date Restricted Unrestricted Residential ESV

01SD0201 01SD0301
01SD02 01SD03

3/20/2008 3/20/2008
01SD01

3/20/2008

01SD0101 01SD0301-D 01SD0401 01SD0501
01SD03 01SD04 01SD05

3/20/2008 3/20/2008 3/20/2008
Inorganics (mg/kg)
ALUMINUM 2040000 78200 77000 NA 17200 J 2070 1040 1000 1780 2570
ARSENIC 3.82 0.426 0.39 7.24 19.8 J 1.1 0.74 U 0.74 U 0.81 1.5
BARIUM 14300 5480 15000 NA 61.2 J 8.1 5.6 6.6 5.3 7.2
BERYLLIUM 1020 156 160 NA 1.1 J 0.29 U 0.24 U 0.25 U 0.25 U 0.26 U
CALCIUM NA NA NA NA 5050 J 415 245 U 336 254 U 259 U
CHROMIUM 450 210 280 52.3 17.6 J 2.3 1.3 1.1 11.9 3.1
COPPER 8170 3130 3100 18.7 11.7 J 1.5 U 1.2 U 1.2 U 1.3 U 1.3 U
IRON 613000 23500 55000 NA 28100 J 2390 835 688 650 1260
LEAD 1700 400 400 30.2 32.1 J 4 2.1 1.9 31 4.9
MANGANESE 4080 1560 1800 NA 295 J 9.9 2.6 2.5 1.5 2.6
NICKEL 4080 1560 1500 15.9 6.4 J 1.5 U 1.2 U 1.2 U 1.3 U 1.3 U
VANADIUM 1430 548 390 NA 32.2 J 3.4 1.7 1.4 4.1 4.9
ZINC 61300 23500 23000 124 132 J 15.6 4.5 4.2 8.2 10
Notes:
J = estimated value less than quantitation limit. mg/kg = milligrams per kilogram RSL - Regional Screening Level
U = value is less than laboratory method detection limit. µg/kg = micrograms per kilogram ESV = Ecological Screening Value
USEPA = United States Environmental Protection Agency NA - no applicable criteria for this constituent TRG = Target Remediation Goal
Bold = Positive Detection ORNL = Oak Ridge National Laboratory
Shaded = Concentration greater than one or more screening value
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TABLE 4-14

CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Chemical COPC Ecological 
Screening Value COPC

Minimum Maximum
Volatile Organics (μg/kg)
2-BUTANONE 5.8 80 8450 N 84500 N 2800000 NS No NA Yes
ACETONE 28 220 10400000 N 782000 N 6100000 N No NA Yes
TOLUENE 33 33 3800 N 3800 N 500000 NS No NA Yes
Semivolatile Organics (μg/kg)
4-METHYLPHENOL 420 420 1020000 N 39100 N 31000 N No NA Yes
BIS(2-ETHYLHEXYL)PHTHALATE 74 450 409000 C 45600 C 35000 C No 182 Yes
DIETHYL PHTHALATE 52 220 1970000 Csat 1970000 Csat 4900000 N No NA Yes
BENZO(A)PYRENE 190 190 784 C 87.5 C 15 C Yes 330 No
BENZO(B)FLUORANTHENE 330 330 7840 C 875 C 150 C Yes NA Yes
BENZO(K)FLUORANTHENE 220 220 78400 C 8750 C 1500 C No NA Yes
CHRYSENE 400 400 784000 C 87500 C 15000 C No 330 Yes
FLUORANTHENE 1300 1300 8170000 N 313000 N 230000 N No 330 Yes
PHENANTHRENE 360 360 6130000 N 235000 N 170000 N No 330 Yes
PYRENE 930 930 6130000 N 235000 N 170000 N No 330 Yes

TOTAL PAHs 3730 3730 1684 Yes
Pesticides/PCBs (μg/kg)
4,4'-DDE 0.41 0.91 16800 C 1880 C 1400 C No 3.3 No
ALDRIN 0.325 0.45 337 C 37.6 C 29 C No NA Yes
ALPHA-BHC 0.17 0.17 908 C 101 C 77 C No NA Yes
DELTA-BHC 2.1 2.1 908 C 101 C 77 C No NA Yes
DIELDRIN 0.73 1.8 358 C 39.9 C 30 C No 3.3 No
ALPHA-CHLORDANE 0.85 6 1230 N 1820 C 1600 C No 1.7 Yes
GAMMA-CHLORDANE 0.52 3.5 1230 N 1820 C 1600 C No 1.7 Yes
HEPTACHLOR EPOXIDE 0.46 0.46 629 C 70.2 C 53 C No NA Yes

Detected 
Concentrations

Mississippi 
Unrestricted Soil 

Criteria

ORNL Residential 
Soil Criteria

Mississippi 
Restricted Soil 

Criteria
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TABLE 4-14

CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 2

Chemical COPC Ecological 
Screening Value COPC

Minimum Maximum

Detected 
Concentrations

Mississippi 
Unrestricted Soil 

Criteria

ORNL Residential 
Soil Criteria

Mississippi 
Restricted Soil 

Criteria

Inorganics (mg/kg)
ALUMINUM 1000 17200 204000 N 7820 N 7700 N Yes NA Yes
ARSENIC 0.81 19.8 3.82 C 0.426 C 0.39 C Yes 7.24 Yes
BARIUM 5.3 61.2 1430 N 548 N 1500 N No NA Yes
BERYLLIUM 1.1 1.1 102 N 15.6 N 16 N No NA Yes
CALCIUM 229.25 5050 NA NA NA No NA No
CHROMIUM 1.1 17.6 381 C 227 C 23 N No 52.3 No
COPPER 11.7 11.7 817 N 313 N 310 N No 18.7 No
IRON 650 28100 61300 N 2350 N 5500 N Yes NA Yes
LEAD 1.9 32.1 1700 C 400 C 400 N No 30.2 Yes
MANGANESE 1.5 295 408 N 156 N 180 N Yes NA Yes
NICKEL 6.4 6.4 408 N 156 N 160 N No 15.9 No
VANADIUM 1.4 32.2 143 N 54.8 N 39 N No NA Yes
ZINC 4.2 132 6130 N 2350 N 2300 N No 124 Yes
Notes:
N = noncarcinogen COPC - chemical of potential concern
C = carcinogen sat = soil saturation concentration
PAH = Polynuclear aromatic hydrocarbon NA = not applicable
mg/kg = milligrams per kilogram
µg/kg = micrograms per kilogram
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NOTE: Geometrics G858 single sensor data shown.
G858 data collected along approximately 10-foot
spaced survey lines (oriented north-south).
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NOTE: EM31-MK2 quadrature-phase response shown.
EM31 data collected along approximately 10-foot
spaced survey lines (oriented north-south).
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olby Avenue

7th Street

01SBDIT01
Inorganics (mg/kg)
ARSENIC       2 [U]

01SBDIT02
Pesticides/PCBs (ug/kg)
AROCLOR-1242  2400  J [U]

01SBDIT03
Inorganics (mg/kg)
ARSENIC       1.3 [U]

01SS014
Inorganics (mg/kg)
ARSENIC       1.8 [U]
01SS014-DUP
Inorganics (mg/kg)
ARSENIC       1.7 [U]

01SS015
Inorganics (mg/kg)
ARSENIC       1 [U]

01SS017
Inorganics (mg/kg)
ARSENIC       2.7 [U]

01SS024
Inorganics (mg/kg)
ARSENIC       0.78 [U]

01SS025
Pesticides/PCBs (ug/kg)
DIELDRIN      460  J [UR]
Inorganics (mg/kg)
ARSENIC       1.1 [U]

01SS10
Inorganics (mg/kg)
ARSENIC       3.5 [U]

01SS11
Inorganics (mg/kg)
ARSENIC       1.7 [U]

01SS12
Inorganics (mg/kg)
ARSENIC       1.3 [U]

01SS137
Inorganics (mg/kg)
ARSENIC       1.9 [U]

01SS138
Inorganics (mg/kg)
ARSENIC       1.2 [U]

01SS139-DUP
Inorganics (mg/kg)
ARSENIC       1.5 [U]

01SS420
Inorganics (mg/kg)
ARSENIC       1.5 [U]

GPT-01-QT-01
Inorganics (mg/kg)
ARSENIC       0.83 [U]
GPT-01-QT-01-DUP
Inorganics (mg/kg)
ARSENIC       0.96 [U]

GPT-01-QT-02
Inorganics (mg/kg)
ARSENIC       1.5 [U]

GPT-01-QT-03
Inorganics (mg/kg)
ARSENIC       1.1 [U]

GPT-01-QT-04
Inorganics (mg/kg)
ARSENIC       4.8 [UR]

GPT-01-QT-05
Inorganics (mg/kg)
ARSENIC       1.6 [U]

GPT-01-QT-06
Inorganics (mg/kg)
ARSENIC       1.3 [U]

GPT-01-QT-07
Inorganics (mg/kg)
ARSENIC       3.9 [UR]
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IRON         11500
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Inorganics (ug/L)
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GPT-01-16
Inorganics (ug/L)
THALLIUM     4.1

GPT-01-20
Inorganics (ug/L)
IRON         13900

GPT-01-26
Semivolatile Organics (ug/L)
NAPHTHALENE  6.7  J

GPT-01-27
Inorganics (ug/L)
IRON         28800
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5.0 CONTAMINANT FATE AND TRANSPORT

The behavior of contaminants released into the environment, particularly the potential for a contaminant

to migrate from a release area and persist in an environmental medium, can influence whether the

release will result in an adverse human health or ecological effect. The movement of contaminants in the

environment will be controlled by certain properties of the contaminant and the availability of suitable

pathways for contaminant movement. The fate and transport discussion for this report is limited to the

chemicals retained as COPCs as presented in Section 4.0.

5.1 POTENTIAL ROUTES OF MIGRATION

The movement of contaminants in the environment will be controlled by the source and nature and extent

of the contaminants and the availability of suitable pathways for contaminant movement.

5.1.1 Potential Contaminant Sources

A review of disposal practices and interviews with site workers during the IAS (Envirodyne, 1985)

indicated that during the time this landfill was operated, 1942 to 1948, liquid wastes were buried at the

site.

At Site 1, the waste disposal boundary was established by evaluating the results of the geophysical

survey. The landfill area as defined by the geophysical survey is approximately 1.5 acres.

The current surface soil cover at Site 1 was emplaced after land filling activities were completed;

therefore, surface soil contamination would not be the result of landfill activities unless landfill material

was mixed with the soil cover or part of the disposal area was not covered.

5.1.2 Preliminary Site Conceptual Model

The preliminary site conceptual model was developed to evaluate the relationships between the

contaminant sources at Site 1, potentially effected media, and contamination migration pathways. Buried

waste in the landfill cells was considered the primary source for contaminants at the site. The primary

release mechanism is the direct contact of subsurface soil and groundwater with the buried waste,

leaching of contaminants to soil and groundwater, and potential migration of liquid wastes disposed of at

the site.

Surface soil was considered a secondary source of contaminants because it is fill material of unknown

origin emplaced after landfill operations ceased.
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5.1.3 Potential Pathways for Contaminant Migration

Based on the evaluation of existing conditions at Site 1, the following potential contaminant transport

pathways may exist at the site:

 Leaching of soil contaminants to groundwater.

 Surface migration of soil contaminants to surface water or sediment.

 Migration of groundwater contaminants and discharge to surface water or sediment.

 Volatilization from groundwater and volatilization or particulate migration from surface soil to the

atmosphere.

5.1.3.1 Leaching of Soil Contaminants to Groundwater

Contaminants that adhere to soil particles or have accumulated in soil pore spaces can be remobilized

and transported to groundwater as a result of infiltration or precipitation. The rate and extent of this

leaching are influenced by the following:

 Depth of the water table

 Amount of precipitation

 Rate of infiltration

 Physical and chemical properties of the soil

 Physical and chemical properties of the contaminant

The mobility of chemicals at Site 1 will be influenced by the relatively shallow water table, potentially high

rates of precipitation, and sandy soil in the area, which may allow a higher rate of infiltration. The

contaminants identified at Site 1 generally have physical and chemical properties that result in low

mobility and persistence in the environment.

5.1.3.2 Surface Migration of Soil Contaminants

Contaminants that adhere to soil particles or have accumulated in soil pore spaces can be remobilized

and transported mechanically to surface water bodies and associated sediment. The rate and extent of

this surface transport are influenced by the following:

 Amount of precipitation

 Physical and chemical properties of the soil
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 Physical and chemical properties of the contaminant

 Proximity to receiving waters

The mobility of chemicals at Site 1 could be influenced by the potentially high rates of precipitation and

the sandy soil in the area, which may allow mechanical transport. Transport by surface water flow will be

inhibited by the grass cover at the site.

5.1.3.3 Migration of Groundwater Contaminants

Contaminants can migrate in a dissolved phase or as an immiscible liquid. A contaminant that is present

in water at concentrations greater than its solubility concentration will form an immiscible liquid. Based on

the specific gravity of the contaminant, it will either float or sink in the water. In the case of chlorinated

solvents (e.g., trichloroethene), the contaminant will sink in the water because it has a higher specific

gravity than water. Subsurface transport of immiscible contaminants is governed by a set of factors

different from those of dissolved contaminants.

The groundwater data at Site 1 do not provide evidence of immiscible contaminants at concentrations

exceeding water solubility levels. For example, VOCs were detected at concentrations less than their

water solubilities. Therefore, the migration of groundwater contaminants, for the most part, is likely

governed by factors that govern the movement of dissolved contaminants. Three general processes

govern the migration of dissolved constituents in groundwater: advection, dispersion, and retardation.

Advection is a process by which solutes are carried by groundwater movement. Dispersion is a mixing of

contaminated and uncontaminated water during advection. Retardation is a slowing of contaminant

migration caused by the reaction of the solute with the aquifer soil.

Contaminant concentrations may be affected by one or more mechanisms during transport. Volatilization

or precipitation may physically transform contaminants. Contaminants may be chemically transformed

through photolysis, hydrolysis, or oxidation/reduction. Contaminants may also be biologically transformed

by biodegradation.

Hydrogeologic data were collected to evaluate movement of groundwater in the shallow surficial aquifer

at Site 1. These data were used to estimate the site-specific groundwater flow direction and velocity.

The dissolved contaminants in groundwater may migrate downgradient with the natural flow of

groundwater and discharge as seeps to the drainage ditches that run along the eastern side of the site.

Contaminants can then migrate in the direction of surface water flow as dissolved constituents in surface

water or bound to sediment. Three general processes govern the migration of dissolved contaminants

caused by the flow of surface water: movement caused by the flow of surface water, movement caused
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by the irregular mixing of water, and chemical mechanisms occurring during the movement of surface

water. Sediment particles can disassociate from the sediment into surface water and migrate by one of

the aforementioned methods.

At Site 1, contaminants in drainage ditches and swales adjacent to the site may allow transport of

contaminants to the north. Storm events are of particular concern because of greater flow velocities,

which can mobilize bedload sediments that are usually not disturbed under normal flow conditions.

Because most of the site has maintained grass, erosion and overland transport of particulate matter from

on-site surface soil do not appear to be important transport mechanisms at Site 1.

5.1.3.4 Volatilization from Soil or Groundwater

Chemicals in soil can migrate into ambient air either as vapors or by adhering to particulate matter

(dusts). Chemicals that have a significant volatility are likely to enter ambient air as vapors. Once in

groundwater, volatile chemicals may migrate or they may volatilize through the capillary zone and

overlying soil layers into ambient air or inside buildings.

Chemicals in the vapor phase may migrate horizontally or vertically and can enter buildings through

cracks in the foundation or through foundation walls. Once inside buildings, the air concentrations in

buildings are subject to various factors such as building dimensions and ventilation rates. Upon entering

ambient air, the vapors are not expected to persist for long periods of time because half-lives of VOCs in

the atmosphere are typically measured in hours or a few days. The air concentrations of vapors in

ambient air are likely to be quickly diluted by the action of winds. Vapors may also be released directly to

ambient air from soil or groundwater during excavation activities.

Many of the contaminants detected in soil and groundwater samples at Site 1 are not especially volatile

and are not expected to vaporize into the air. Because most of the site is grass covered, little dust is

generated under normal conditions. However, there is a potential for particulate exposure in areas

without grass if the soil is heavily disturbed (e.g., during excavation).

5.2 CONTAMINANT PERSISTENCE

The persistence of contaminants after they are released to the environment is controlled by the

susceptibility of the contaminants to certain chemical and biological processes that may degrade the

contaminants and reduce their remaining mass.
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5.2.1 Physical and Chemical Factors Affecting Contaminant Fate

The following properties can be used to evaluate the potential environmental mobility and fate of

contaminants:

 Specific gravity

 Vapor pressure

 Water solubility

 Octanol/water partition coefficient (Kow)

 Organic carbon partition coefficient (Koc)

 Henry’s Law constant

 Bioconcentration factor (BCF)

 Mobility index

Table 5-1 presents the physical and chemical properties of the organic compounds detected at Site 1.

The relative mobilities of metals as a function of environmental conditions are provided in Table 5-2.

5.2.1.1 Specific Gravity

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to

the weight of the same volume of water at a given temperature. Specific gravity is used to determine

whether a chemical will have a tendency to float or sink in water when present as a pure chemical or at

very high concentrations. Non-aqueous-phase chemicals with specific gravities greater than 1 will tend to

sink and chemicals with specific gravities less than 1 will tend to float. The groups of chemicals detected

at Site 1, particularly chlorinated VOCs, generally have specific gravities greater than 1.

5.2.1.2 Vapor Pressure

Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water.

Chemicals with higher vapor pressures are expected to enter the atmosphere much more readily than

chemicals with lower vapor pressures. Volatilization is a significant loss process for VOCs in surface

water or surface soil and is of primary importance at environmental interfaces such as surface soil/air and

surface water/air. Volatilization is not as important when evaluating contaminated groundwater and

subsurface soils that are not exposed to the atmosphere. Vapor pressures for halogenated VOCs are

typically one or more orders of magnitude higher than vapor pressures for polynuclear aromatic

hydrocarbons (PAHs), and volatilization is not significant for metals other than mercury.
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5.2.1.3 Water Solubility

The rate at which a chemical may be leached from a solid matrix (e.g., soil or waste deposit) by infiltrating

precipitation is proportional to its water solubility. More soluble chemicals are more readily leached than

less soluble chemicals. The water solubilities presented in Table 5-1 indicate that trichloroethene is

slightly more soluble than PAHs, which are not especially water soluble.

The solubility of inorganics is strongly influenced by their valence state(s) and forms (hydroxides, oxides,

carbonates, etc.). The solubility is also dependent on pH, Eh (redox potential), temperature, and other

ionic species in solution (the Debye-Huckel theory). The solubility products reported in the literature vary

with the type of complex formed, but generally, for example, cadmium and copper complexes are more

soluble than lead and nickel complexes.

5.2.1.4 Octanol/Water Partition Coefficient

The Kow is a measure of the equilibrium partitioning of chemicals between octanol and water. A linear

relationship between the Kow and the uptake of chemicals by fatty tissues of animal and human receptors

(the BCF) has been established. Kow values are also useful in characterizing the sorption of compounds

by organic soils where experimental values are not available. PAHs are more likely to partition to fatty

tissues than the more soluble VOCs. The Kow is also used to estimate BCFs in aquatic organisms.

5.2.1.5 Organic Carbon Partition Coefficient

The Koc indicates the tendency of a chemical to adhere to soil particles containing organic carbon.

Chemicals with high Koc values generally have low water solubilities and vice versa. This parameter may

be used to infer the relative rates at which more mobile chemicals (ketones, monocyclic aromatics, and

halogenated aliphatics) partition to groundwater. Most PAHs are relatively immobile in soil and are

preferentially bound to the soil. These compounds are not as likely to be transported in the dissolved

phase by groundwater to the same extent as compounds with higher water solubilities. However, these

preferentially bound chemicals are easily transported by erosional processes when they are present in

surface soil and the soil particles to which they have adsorbed are mobilized.

5.2.1.6 Henry's Law Constant

Vapor pressure and water solubility are used in determining volatilization rates from surface water bodies

and from groundwater. The ratio of these two parameters, the Henry's Law constant, is used to calculate

the equilibrium chemical concentrations in the vapor (air) phase versus the liquid (water) phase for the

dilute solutions commonly encountered in environmental settings. In general, chemicals having a

Henry's Law constant of less than 1 x 10
-5

atm-m
3

per mole should volatilize very little and be present only
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in minute amounts in the atmosphere or soil gas. For chemicals with Henry's Law constants greater than

5 x 10
-3

atm-m
3

per mole, volatilization and diffusion in soil gas could be significant.

5.2.1.7 Bioconcentration Factor

The BCF represents the ratio of aquatic animal-tissue concentration to water concentration. The ratio is

both contaminant and species specific. When site-specific values are not measured, literature values are

used or BCFs are derived from Kow values. Many PAHs will bioconcentrate in aquatic animal tissue at

levels three to five orders of magnitude greater than those concentrations found in the water in which the

organisms reside, whereas trichloroethene does not bioconcentrate to any significant degree.

5.2.1.8 Distribution Coefficient

The distribution coefficient (Kd) is a measure of the equilibrium distribution of a chemical or ion in

soil/water systems. The distribution of organic chemicals is a function of both the Koc and the amount of

organic carbon in the soil. For an ion (e.g., metal), the Kd is the ratio of the concentration adsorbed on

soil surfaces to the concentration in water. Kd values for metals vary over several orders of magnitude

because the Kd is dependent on the size and charge of the ion and the soil properties governing

exchange sites on soil surfaces. Coulomb's Law predicts that the ion with the smallest hydrated radius

and the largest charge will be preferentially accumulated over ions with larger radii and smaller charges.

5.2.1.9 Mobility Index

The mobility index (MI) is a quantitative assessment of chemical mobility in the environment based on the

water solubility (S), vapor pressure (VP), and the Koc of a given material (Laskowski et al., 1983) as

follows:

MI = log ((S*VP)/Koc)

The MI for a given chemical is evaluated using the following scale (Ford and Gurba, 1984):

Relative MI Mobility Description

> 5 extremely mobile

0 to 5 very mobile

-5 to 0 slightly mobile

-10 to -5 immobile

< -10 very immobile
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Trichloroethene has a MI close to 5 and is considered very mobile. Pesticides such as BHC have MIs

between -5 and -10 and are classified as immobile. Lighter molecular weight PAHs, such as

naphthalene, have MIs ranging from -5 to 0 and are considered slightly mobile, and heavier molecular

weight PAHs (e.g., benzo(a)pyrene) are classified as very immobile, having MIs less than -10 (Table 5-1).

5.2.2 VOCs

The predominant VOCs detected at Site 1, halogenated aliphatics including tetrachloroethene,

trichloroethene, and dichloroethene, are generally volatile at normal temperatures and are typically

considered to be fairly soluble in water with a low capacity for retention by soil organic carbon; therefore,

these organic compounds are frequently detected in groundwater. The high volatility and water solubility

of these chemicals dominate their fate in the environment. These chemicals may migrate through the soil

column after being released by a spill event or by subsurface waste burial as infiltrating precipitation

solubilizes them. Some fraction of these chemicals is retained by the soil, but most will continue

migrating downward to the water table. Upon reaching the water table, migration occurs primarily in the

direction of the horizontal hydraulic gradient.

Compounds with specific gravities greater than that of water (e.g., trichloroethene) are often used in

various industrial applications such as degreasing. If a large enough spill of these solvents occurs, these

chemicals may also migrate as a bulk liquid but will not stop at the water table (i.e., these chemicals will

mix with and/or sink into the aquifer).

In general, chlorinated VOCs are subject to abiotic dehydrohalogenation. This process is an elimination

reaction that results in the formation of an ethene from a saturated halogenated compound. Research

indicates that microbial degradation of highly chlorinated ethanes is a relatively slow process.

Chlorinated ethenes are subject to degradation via the action of soil microorganisms. The biodegradation

of these compounds in the soil matrix is dependent on the abundance of microflora, nutrient availability,

soil reaction (pH), temperature, etc. However, the continued presence of chlorinated VOCs at the site

over time suggests that one or more factors are limiting the reductive dechlorination process.

Monocyclic aromatics such as benzene are subject to degradation via the action of both soil and aquatic

microorganisms. The biodegradation of these compounds in the soil matrix is dependent on the

abundance of microflora, macronutrient availability, soil reaction (pH), temperature, etc. Although these

compounds are amenable to microbial degradation, it is not anticipated that degradation will occur at an

appreciable rate at Site 1, although macronutrient availability is not known.

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is

only significant at the air-soil or air-water interface. Compounds may volatilize rapidly to the atmosphere
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from soil or surface water due to low soil adsorption. Adsorption is not considered an important fate for

these types of compounds when compared to more hydrophobic compounds. BCFs indicate that these

compounds should not bioaccumulate.

5.2.3 PAHs

The SVOCs most frequently detected at Site 1 include bis(2-ethylhexyl)phthalate and PAHs. SVOCs as a

class of compounds, and PAHs in particular, are considered to be persistent in the environment. SVOCs

in soil are much more likely to bind to soil and be transported via mass transport mechanisms than to go

into solution. PAHs are subject to degradation via aerobic bacteria but may be relatively persistent in the

absence of microbial population or macronutrients such as phosphorus and nitrogen. Land-spreading

applications have indicated that PAHs are highly amenable to microbial degradation in soil. The rate of

degradation is influenced by temperature, pH, oxygen concentrations, initial chemical concentrations, and

moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for the degradation of

PAHs in soil.

SVOCs are generally considered to be fairly immobile chemicals in the environment because they are

large molecules with high Koc values and low solubilities compared to volatile organics. However, some

of the lighter molecular weight PAHs (a subgroup of SVOCs) are more water soluble and environmentally

mobile. SVOC compounds in soil generally do not migrate vertically to a great extent and are more likely

to adhere to soil particles and be removed from the site via surface runoff and erosional processes.

PAHs are frequently released to the environment through emissions from the incineration of municipal

and chemical wastes and in exhaust from internal combustion engines. The PAHs detected at Site 1 may

be a by-product of wastes burned at the site.

PAHs generally have very low solubilities, vapor pressures, and Henry's Law constants and high Koc and

Kow values. The low molecular weight PAHs (e.g., acenaphthene, anthracene, fluorene, and

phenanthrene) may volatilize from surface waters and high molecular weight PAHs (e.g., benzo(a)pyrene,

benzo(a)anthracene, chrysene, etc.) are less likely to volatilize.

5.2.4 Pesticides

Pesticides can enter the environment by spraying, dusting, or direct application to soil. Pesticides are

expected to have been used as part of maintenance activities at Site 1 and applied per manufacturers’

instructions. Many of the compounds detected are no longer licensed for general sale and use in the

United States. Pesticides as a class of compounds are not considered to be very mobile in the
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environment. These chemicals, upon application or disposal, tend to remain affixed to soil particles.

Migration of pesticides generally occurs primarily by erosion via the action of wind or water.

Bioconcentration of pesticides in the food chain is another important fate mechanism. Hydrolysis,

oxidation, and photolysis are not generally important fate mechanisms for pesticides in soil or water.

Hydrolysis half-lives for several pesticides are reported in periods of months to years. Fate and transport

information for some of the more common pesticides detected at Site 1 is summarized as follows:

 4,4' DDT and its metabolites are considered to be persistent chemicals. They undergo extensive

adsorption to soil and are not highly soluble. Biodegradation may occur under both aerobic and

anaerobic conditions in the presence of certain soil microorganisms. Under aerobic conditions,

4,4'-dichlorodiphenyltrichloroethane (DDT) may be transformed to dichlorodiphenyldichloroethylene

(DDE), and under anaerobic conditions, 4,4'-dichlorodiphenyldichloroethane (DDD) may result.

These compounds are, however, somewhat volatile, with a reported half-life of 100 days for 4,4'-DDT.

These compounds are highly lipophilic and therefore readily bioaccumulate. 4,4'-DDT is no longer in

production in the United States.

 Aldrin is readily converted to dieldrin. Dieldrin is a particularly persistent pesticide but is no longer

registered for general use. In soil, dieldrin will persist for long periods of time (more than 7 years) and

may slowly evaporate. It does not readily leach to groundwater. Once in surface waters (via runoff),

dieldrin adsorbs strongly to sediment and bioconcentrates and slowly photodegrades.

Biodegradation and hydrolysis are not significant.

 Endrin and its metabolites are no longer produced or used in the United States. These compounds

will remain in soil and do not leach significantly, with half-lives of greater than 14 years in sediment.

One common transportation and degradation mechanism is photochemical degradation. In water,

endrin would not be expected to biodegrade or hydrolyze to any significant extent and therefore will

bioconcentrate in aquatic organisms.

 Chlordane is extremely persistent in the environment and, in some soils, may persist for greater than

20 years. Volatilization is an important removal mechanism in water and soil. Leaching to

groundwater may occur where there are high levels of organic solvents.

 The use of heptachlor was restricted to underground termite control in 1983. Heptachlor epoxide is

formed by the biological transformation of heptachlor in the environment. These compounds sorb

strongly to soil. Heptachlor is subject to biodegradation (forming heptachlor epoxide, which is highly

resistant to biodegradation) and hydrolysis. Bioconcentration of both compounds is significant, and

volatilization and photolysis are very slow.
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5.2.5 PCBs

PCBs were detected only in soil samples at Site 1. Their presence in soil, but not in any aqueous

samples, is evidence of their low water solubility and tendency to adhere to particulate matter. PCBs are

considered to be very persistent organic chemicals. Biodegradation is the only process known to

transform PCBs under environmental conditions, and only the lighter compounds are measurably

biodegraded. Although some microorganisms may biodegrade PCBs, such biota may not exist in local

soil. There is experimental evidence to suggest that heavier PCBs (five or more chlorines per molecule)

can undergo photolytic degradation, but there are no data to suggest that this process operates under

environmental conditions. Base-, acid-, and neutral-promoted hydrolysis are considered to be

inconsequential degradation mechanisms for PCBs.

5.2.6 Metals

Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, or

hydrolyze. Metals released to the environment generally adsorb to the soil matrix (compared to being

part of the soil structure) and bioaccumulate. Because metals are frequently incorporated into the soil

matrix and remain bound to particulate matter, they migrate from source areas via bulk movement

processes (erosion).

The mobility of metals is influenced primarily by their physical and chemical properties, in combination

with the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the

mobility of inorganic species are the soil/pore water pH, soil/pore water oxidation reduction potential (Eh)

of groundwater, and cation exchange capacity. The mobility of metals generally increases with

decreasing soil pH and cation exchange capacity (Table 5-2). Metals are more mobile under acidic

conditions. In these cases, it is possible for metals to migrate vertically through the soil column and reach

the groundwater.

The detected concentrations of arsenic in environmental media at Site 1 may be attributed to naturally

occurring conditions. Pettry and Switzer (2001) evaluated arsenic concentrations in soil in Mississippi

and reported data from five sample locations in the Coastal Flatwoods in Jackson County and one in

Hancock County. The reported concentrations of arsenic in the Coastal Flatwoods samples ranged from

0.38 to 4.78 mg/kg. The arsenic levels reported at Site 1 were in the lower range of the background

concentrations in the area.
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5.3 CONTAMINANT MIGRATION

Transport of contaminants after they are released to the environment is controlled by the following:

 Nature and extent of contamination

 Physical properties of the contaminants

 Potential migration pathways

These factors determine whether the contaminant partitions to more mobile media (air or groundwater) or

less mobile media (soil or sediment particles).

5.3.1 Site Conceptual Model

The primary release mechanism is the direct contact of subsurface soil and groundwater with the buried

waste, leaching of contaminants to soil and groundwater, and potential migration of liquid wastes

disposed of at the site.

Surface soil was considered a secondary source of contaminants because it is fill material of unknown

origin emplaced after landfill operations had ceased and may also have been affected by site activities

not related to the landfill operation.

The potential pathways for contaminant migration at Site 1 are shown in Table 5-3.

5.3.2 Surface Soil/Subsurface Soil/Groundwater Pathway

The potential for contaminants to leach from surface soil to subsurface soil and groundwater is evaluated

because contaminants were reported in Site 1 soil at concentrations greater than default leaching criteria.

The COPCs detected in each of these media are compared in Table 5-4 and summarized as follows:

 VOCs – 2-butanone was reported infrequently in each of the media in this pathway. The

2-butanone concentrations in surface and subsurface soil were comparable. The concentrations

in groundwater were less than the screening criteria.

 SVOCs- benzo(b)fluoranthene and caprolactam were the only SVOCs detected in surface soil,

but were not reported in subsurface soil or groundwater samples. Naphthalene was detected in

one monitoring well sample, but not in any soil samples.
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 Pesticides – Endrin aldehyde was reported infrequently in each of the media in this pathway,

although this chemical was retained as a COPC only for surface soil. Aldrin, BHC isomers,

dieldrin, and heptachlor epoxide were detected in surface soil samples at concentrations greater

than the leaching SSLs. These same pesticides, excluding aldrin, were also detected in

subsurface soil samples at concentrations greater than the leaching SSLs. None of these

pesticides were reported in the groundwater samples.

 PCBs – Aroclor 1260 was reported in one surface soil sample and none of the other media in this

pathway. Aroclor 1242 was reported only in one subsurface soil sample.

 Metals – A number of metals were frequently detected in the media sampled at Site 1. Antimony,

arsenic, chromium, cobalt, copper, iron, lead, manganese, and selenium were detected in one or

more surface soil samples at concentrations greater than the SSLs for the soil leaching pathway.

Only arsenic, chromium, and iron were detected in subsurface soil samples at concentrations

greater than the SSLs. Aluminum, arsenic, iron, manganese, and thallium were detected in

groundwater samples at concentrations exceeding screening criteria.

The SVOCs, pesticides, and PCBs detected in site soil samples do not appear to be leaching to site

groundwater. The VOC 2-butanone detected in groundwater samples may have leached from site soils,

although the 2-butanone concentrations in groundwater were less than the screening criteria.

5.3.3 Surface Soil/Surface Water/Sediment Pathway

Because contaminants were detected in surface soil samples at concentrations exceeding screening

criteria, the surface soil-to-sediment and surface water pathways are evaluated. The site was capped

with fill material of unknown origin at some time after landfill operations ceased. Routine maintenance

activities, which may have included pesticide applications, have been conducted in the subsequent years.

The analytes detected in each of these media are compared in Table 5-5 and summarized as follows:

 VOCs – 2-Butanone was detected in surface soil and sediment samples. The 2-butanone

concentrations in the sediments were up to an order of magnitude greater than the concentrations

reported in surface soil, suggesting that sources other than Site 1 are contributing to the

2-butanone in sediments. Acetone and toluene were identified as COPCs for sediment and/or

surface water. These analytes were not reported in surface soil samples from Site 1, indicating

that this migration pathway was not complete.

 SVOCs – Benzo(b)fluoranthene and caprolactam were the only SVOC COPCs detected in

surface soil. Diethyl phthalate, while not a surface soil COPC, was detected in three of the
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sediment samples. The diethyl phthalate concentrations in the sediments were up to an order of

magnitude greater than the concentrations reported in surface soil, suggesting that sources other

than Site 1 are contributing to the diethyl phthalate in sediments.

 PCBs – Aroclor 1260 was reported in one surface soil sample and none of the other media in this

pathway.

 Metals – A number of metals were frequently detected in the media sampled at Site 1. Antimony,

arsenic, chromium, cobalt, copper, iron, lead, manganese, and selenium were detected in one or

more surface soil samples at concentrations greater than screening criteria. Arsenic, chromium,

iron, lead, and manganese were retained as COPCs for surface water and sediment.

The SVOCs and PCBs detected in site soil samples do not appear to be transported to site sediment or

surface water. The VOC 2-butanone detected in surface soil and sediment samples may have been

transported from site soils, although the 2-butanone concentrations in surface soil were less than the

sediment concentrations. There is potential for metals in surface soil to contribute to the concentrations

of metals COPCs in surface water and sediment.

5.3.4 Groundwater/Surface Water/Sediment Pathway

The east and west ditches may receive groundwater discharge from Site 1. Therefore, the

groundwater-to-surface water and sediment pathways are evaluated. The analytes detected in each of

these media are compared in Table 5-6 and summarized as follows:

 VOCs – 2-Butanone was detected in groundwater and sediment samples. 2-butanone was

reported more frequently and at higher concentrations in the sediment samples suggesting that

sources other than Site 1 are contributing to the 2-butanone in sediments. Acetone was reported

in each of the media in this pathway. Acetone concentrations in groundwater and surface water

were comparable. Carbon disulfide, while not a groundwater COPC, was detected in two of the

surface water samples. The carbon disulfide concentrations in the surface water were up to an

order of magnitude less than the concentrations reported in groundwater. Toluene was identified

as a COPC for sediment and surface water. Toluene was not reported in groundwater samples

from Site 1, indicating that this migration pathway was not complete.

 SVOCs – Bis(2-ethylhexyl)phthalate was detected in groundwater and sediment samples. The

concentrations in the sediments were greater than the concentrations reported in groundwater,

suggesting that sources other than Site 1 are contributing to the bis(2-ethylhexyl)phthalate in

sediments.
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 Pesticides –The pesticide that was detected in groundwater at Site 1, Endrin aldehyde, was not

detected in surface water or sediment samples.

The SVOC and pesticides detected in site groundwater do not appear to be transported to site

sediment or surface water. The VOC 2-butanone detected in sediment samples may have been

transported from site groundwater, although the 2-butanone concentrations in groundwater were less

than the sediment concentrations.

5.3.5 Soil and Groundwater to Air Pathway

To determine the potential for migration of soil or groundwater contaminants to the atmosphere,

contaminant concentrations in these media were compared to USEPA SSLs (surface and subsurface soil)

and USEPA groundwater volatilization criteria. Table 5-7 compares the analytes detected in each of

these media. SSLs have been established for various volatiles, pesticides/PCBs, and metals.

Concentrations of these classes of analytes detected in soil at Site 1 were less than the default SSLs.

Surface soil- and subsurface soil-to-air and inhalation pathways are not considered complete because

concentrations of contaminants detected in soil were less than the default SSLs.

USEPA groundwater volatilization criteria have been established for many of the VOCs detected in

groundwater at Site 1. Tetrachloroethene and trichloroethene were detected in one or more groundwater

samples at concentrations greater than the default criteria, indicating the potential for migration and

accumulation of vapors from groundwater. Further evaluation of these COPCs is included in the HHRA.



TABLE 5-1

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS
SITE 1

NCBC GULFPORT 
GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Chemical Specific Gravity Vapor Pressure Solubility Octanol/Water Organic Carbon Henry's Law Constant Bioconcentration Factor Mobility Index
(@ 20/4°C)(2) (mm Hg @ 20°C)(2) (mg/L @ 20°C)(2) Partition Coefficient(2) Partition Coefficient(4) (atm-m3/mole)(2) (mg/L/mg/kg)(4) log((solubility*VP)/Koc)

KETONES
Acetone 0.7899 2.66E+2 (25°C) Miscible 5.75E-01 7.08E+03 (10) 4.276E-5 (25°C) 3.81E-1(6) NA
2-Butanone 0.8054 1.0E+2 (25°C) 2.75E+05 1.82E+00 4.44E+0(9) 4.66E-5 (25°C) 9.3E-1(6) 6.79E+00
MONOCYCLIC AROMATICS
Benzene 0.8765 9.50E+01 1.75E+03 1.35E+02 5.89E+01 5.55E-03 3.70E+01 3.45E+00
HALOGENATED ALIPHATICS
Chloroethane 0.92 (0/4°C) 1.00E+03 5.74E+03 1.54E+00 1.52E+00 8.48E-3 (25°C) 6.7E-01-8.6E-01 6.58E+00
Chloroform 1.4832 1.60E+02 9.3E+3 (25°C) 9.33E+01 3.98E+01 (10) 3.39E-3 (25°C) 2.60E+01 4.57E+00
cis-1,2-Dichloroethene 1.2837 2.02E+2 (25°C) 8.00E+02 1.58E+02 3.55E+01 (10) 4.08E-3 (24.8°C) 1.4E+1(3) 3.66E+00
1,1-Dichloroethane 1.1757 2.34E+2 (25°C) 5.50E+03 1.67E+01 3.13E+01 (10) 5.871E-3 (25°C) 1.90E+01 4.61E+00
1,1-Dichloroethene 1.218 5.91E+2 (25°C) 2.1E+2 (25°C) 3.02E+01 5.89E+01 (10) 2.286E-2 (25°C) 5.30E+01 3.32E+00
MISCELLANEOUS VOLATILE ORGANICS
Carbon disulfide 1.2632 2.98E+02 2.90E+03 1.45E+04 4.57E+01 (10) 1.921E-2 (25°C) 2.6E+1 (6) 4.28E+00
POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)
Acenaphthene 1.07 5.00E-03 4.24E+02 8.32E+03 7.08E+03 1.55E-04 1.10E+03 -3.52E+00
Acenaphthylene 1.02 2.30E-02 1.61E+01 1.17E+04 2.00E+03 1.14E-04 3.80E+02 -3.73E+00
Anthracene 1.283 (25/4°C) 1.95E-4 (25°C) 1.29E+0 (25°C) 2.82E+04 2.95E+04 (10) 8.6E-5 (25°C) 4.70E+03 -8.07E+00
Benzo(a)anthracene 1.274 5.00E-09 1E-2 (24°C) 4.07E+05 3.98E+05 (10) 6.60E-07 5.30E+04 -1.59E+01
Benzo(b)fluoranthene NA 5.00E-07 1.2E-3 (25°C) 3.72E+06 1.23E+06 (10) 1.20E-05 1.40E+05 -1.53E+01
Benzo(k)fluoranthene NA 9.59E-11 5.5E-4 (25°C) 6.92E+06 1.23E+06 (10) 1.04E-03 1.40E+05 -1.94E+01
Benzo(g,h,i)perylene NA 1.00E-10 2.6E-4 (25°C) 1.70E+07 1.60E+06 1.4E-7 (25°C) 3.50E+05 -1.98E+01
Benzo(a)pyrene 1.351 5.00E-09 3.8E-3 (25°C) 9.55E+05 1.02E+06 (10) 4.9E-7 (25°C) 1.40E+05 -1.67E+01
Carbazole 1.1 1.37E-06 7.48E+00 3.89E+03 3.39E+03 1.53E-08 5.01E+02 -8.52E+00
Chrysene 1.274 (20°C) 6.3E-9 (25°C) 6E-3 (25°C) 4.07E+05 3.98E+05 (10) 1.05E-6 (25°C) 5.30E+04 -1.60E+01
Dibenzo(a,h)anthracene 1.282 1.00E-10 5E-4 (25°C) 9.33E+05 3.80E+06 (10) 7.3E-8 (25°C) 6.90E+05 -1.99E+01
Fluoranthene 1.252 5.0E-6 (25°C) 2.65E-1 (25°C) 2.14E+05 1.07E+05 (10) 6.5E-6 (25°C) 1.20E+04 -1.09E+01
Fluorene 1.202 1.00E+01 1.98E+00 1.62E+04 1.38E+04 6.36E-05 3.80E+03 -2.84E+00
Indeno(1,2,3-cd)pyrene NA 1E-10 (25°C) 6.20E-02 4.57E+07 3.47E+06 (10) 6.95E-8 (25°C) 3.50E+05 -1.77E+01
Phenanthrene 0.980 (4°C) 1E+0 (118.2°C) 8.16E-1 (21°C) 2.88E+04 1.40E+04 3.93E-5 (25°C) 4.70E+03 -4.23E+00
Pyrene 1.271 (23/4°C) 2.5E+0 (200°C) 1.6E-1 (26°C) 1.51E+05 1.05E+05 (10) 5.1E-6 (25°C) 1.20E+04 -5.42E+00
PHTHALATE ESTERS
Bis(2-ethylhexyl)phthalate 0.99 (20/20°C) 1.2E+0 (200°C) 4E-1 (25°C) 2.00E+05 1.51E+07 (10) 3.00E-07 2.30E+08 -7.50E+00
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TABLE 5-1

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS
SITE 1

NCBC GULFPORT 
GULFPORT, MISSISSIPPI

PAGE 2 OF 2

Chemical Specific Gravity Vapor Pressure Solubility Octanol/Water Organic Carbon Henry's Law Constant Bioconcentration Factor Mobility Index
(@ 20/4°C)(2) (mm Hg @ 20°C)(2) (mg/L @ 20°C)(2) Partition Coefficient(2) Partition Coefficient(4) (atm-m3/mole)(2) (mg/L/mg/kg)(4) log((solubility*VP)/Koc)

PESTICIDES
Aldrin 1.18 2.31E-05 1.80E-01 3.16E+06 2.45E+06 6.97E-03 1.10E+02 -1.18E+01
alpha-Chlordane (11) 1.61 (25°C) 1E-5 (25°C) 5.60E-02 6.03E+02 1.20E+05 4.79E-05 (25°C) 4.00E+04 -1.13E+01
4,4'-DDD 1.476 1.0E-06 (30°C) 1.6E-1 (24°C) 9.77E+05 1.00E+06 (10) 2.16E-05 1.80E+05 -1.28E+01
4,4'-DDE NA 6.50E-06 4.00E-02 4.90E+05 4.47E+06 (10) 2.34E-05 8.90E+05 -1.32E+01
4,4'-DDT 1.5 (15/4°C) 1.50E-07 3.1E-3 (25°C) 1.55E+06 2.63E+06 (10) 3.89E-5 (25°C) 8.00E+06 -1.58E+01
Dieldrin 1.75 1.8E-7 (25°C) 1.86E-01 1.23E+04 2.14E+04 (10) 5.84E-5 (25°C) 7.10E+02 -1.18E+01
Endosulfan II 1.745 (20/20°C) 2.40E-5 (25°C) 5.1E-01(3) 1.26E+04(3) 2.04E+03(3) 1.12E-05(3) 2.9E+02(5) -8.22E+00
Endosulfan sulfate NA 9.00E-03 1.17E-01 3.66E+00 3.76E+00 4.70E-07 3.56E+02 -3.55E+00
Endrin 1.65 (25°C) 2.0E-7 (25°C) 2.5E-01(3) 1.15E+05(3) 1.08E+04(3) 7.52E-06(3) 1.8E+03(5) -1.13E+01
Endrin aldehyde 1.65 (25°C) 2.0E-7 (25°C) 2.5E-01(3) 1.15E+05(3) 1.08E+04(3) 7.52E-06(3) 1.8E+03(5) -1.13E+01
Endrin ketone NA NA NA NA NA NA NA NA
gamma-Chlordane (11) 1.61 (25°C) 1E-5 (25°C) 5.60E-02 6.03E+02 1.20E+05 4.79E-05 (25°C) 4.00E+04 -1.13E+01
Heptachlor epoxide NA 3.00E-04 3.5E-1(15°C) 5.00E+00 8.32E+04 3.90E-04 7.50E+03 -8.90E+00
Methoxychlor 1.41 (25°C) NA 4.0E-02 (24°C) 4.91E+00 1.07E+05 1.60E-05 8.10E+03 NA
PCBs
Aroclor-1242 1.392 2.50E-04 2.00E-02 1.29E+04 5.03E+05 5.60E-04 3.6E+03 - 4.3E+04 -1.10E+01
Aroclor-1260 1.58 (25°C)(4) 4.05E-5(4) 2.7E-3(4) 1.4E+7(4) 6.70E+06 7.4E-1(4) 1.30E+06 -1.38E+01

1  NA - Not Available
2  USEPA, September 1992, Handbook of RCRA Groundwater Monitoring Constituents: Chemical and Physical Properties.
3  Lyman et al., 1990; Equation 5-3, Handbook of Chemical Property Estimation Methods.
4  USEPA, December 1982, Aquatic Fate Process Data for Organic Priority Pollutants.
5  ATSDR, October 1989, Toxicity Profile for Xylenes.
6  Lyman et al., 1990, Eq. 5-2
7  Verschueren, 1983, Handbook of Environmental Data of Organic Chemicals.
8  Howard, 1989, Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume 1.
9 Lyman et al., 1990; Equation 4-5
10 USEPA, July 1996, Soil Screening Guidance.
11 Chlordane data used
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TABLE 5-2

RELATIVE MOBILITIES OF METALS AS A FUNCTION OF

ENVIRONMENTAL CONDITIONS (Eh,pH)

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

Very High Selenium

High

Selenium
Zinc

Selenium
Zinc
Copper
Nickel
Mercury
Silver

Medium

Copper
Nickel
Mercury
Silver
Arsenic
Cadmium

Arsenic
Cadmium

Arsenic
Cadmium

Low

Lead
Barium
Beryllium

Lead
Barium
Beryllium

Lead
Barium
Beryllium

Very Low

Iron
Chromium

Chromium Chromium
Zinc
Copper
Nickel
Mercury
Silver

Chromium
Selenium
Zinc
Copper
Nickel
Mercury
Lead
Barium
Beryllium
Silver

Relative Mobility Reducing

Environmental Conditions

Oxidizing Acidic

Neutral/

Alkaline
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TABLE 5-3

CONTAMINANT MIGRATION PATHWAYS
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Primary Source
Primary Release 

Mechanism
Secondary 

Source

Secondary 
Release 

Mechanism Exposure Media Exposure Route
Potential 

Pathway ?

Buried Waste in 
Landfill Cells

Ingestion Yes
Subsurface Soil Subsurface Soil Dermal Contact Yes

Inhalation No

Ingestion Yes
Leaching Groundwater Dermal Contact Yes

Inhalation Yes

Volatilization Air Inhalation No

Ingestion Yes
Groundwater Groundwater Dermal Contact Yes

Inhalation Yes

Ingestion Yes
Dermal Contact Yes

Volatilization Air Inhalation Yes

Ingestion Yes
Surface Soil Surface Soil Dermal Contact Yes

Inhalation No

Ingestion Yes
Subsurface Soil Dermal Contact Yes

Inhalation No
Leaching

Ingestion Yes
Groundwater Dermal Contact Yes

Inhalation Yes

Surface Runoff Ingestion Yes
Dermal Contact Yes

Volatilization Air Inhalation No

Leaching or 
Migration of 

Liquid Wastes

Surface 
water/Sediment

Groundwater 
Discharge

Surface 
water/Sediment R
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TABLE 5-4

SURFACE SOIL TO SUBSURFACE SOIL AND GROUNDWATER PATHWAY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

SURFACE SOIL SUBSURFACE SOIL GROUNDWATER

Leaching

COPC?

Leaching

COPC?
COPC ?

Minimum Maximum Minimum Maximum Minimum Maximum

Volatile Organics (μg/kg) Volatile Organics (μg/kg) Volatile Organics (μg/L)
TETRACHLOROETHENE 2/21 0.22 0.28 Yes COPCs not detected in this media TETRACHLOROETHENE 5/46 0.26 2.5 Yes

TRICHLOROETHENE 2/46 0.3 0.32 Yes
Semivolatile Organics (μg/kg)
BENZO(B)FLUORANTHENE 1/21 78 78 Yes Semivolatile Organics (μg/kg) Semivolatile Organics (μg/L)

COPCs not detected in this media NAPHTHALENE 1/21 6.7 6.7 Yes

Pesticides/PCBs (μg/kg)
ALDRIN 3/21 0.16 6.3 Yes Pesticides/PCBs (μg/L)

ALPHA-BHC 1/21 0.26 0.26 Yes Pesticides/PCBs (μg/kg) ENDRIN ALDEHYDE 1/21 0.0088 0.0088 No
BETA-BHC 4/20 0.16 0.36 Yes ALPHA-BHC 1/3 4.2 4.2 Yes

DELTA-BHC 1/21 0.26 0.26 Yes BETA-BHC 2/2 0.32 63 Yes Inorganics (μg/L)

DIELDRIN 8/20 0.36 460 Yes DELTA-BHC 1/3 34.0 34 Yes ALUMINUM 21/21 73.5 6320 Yes
ENDRIN ALDEHYDE 2/21 0.31 2 Yes DIELDRIN 1/2 0.43 0.43 Yes ARSENIC 2/21 14.2 19.1 Yes

HEPTACHLOR EPOXIDE 5/20 0.25 1.7 Yes ENDRIN ALDEHYDE 1/3 12.0 12 No CHROMIUM 3/21 2.1 8.1 No

AROCLOR-1260 1/21 17 17 Yes HEPTACHLOR EPOXIDE 2/3 0.33 6.2 Yes IRON 21/21 147 44000 Yes
AROCLOR-1242 1/7 2400 2400 Yes LEAD 3/21 1.5 1.9 No

Inorganics (mg/kg) MANGANESE 21/21 4.4 548 Yes
ALUMINUM 21/21 1770 12300 No Inorganics (mg/kg) THALLIUM 1/21 4.1 4.1 Yes
ANTIMONY 2/21 1.1 3.6 Yes ALUMINUM 3/3 2910 9700 No

ARSENIC 19/21 0.78 4.8 Yes ARSENIC 2/3 1.3 2 Yes
CHROMIUM 21/21 2.2 11 No CHROMIUM 3/3 3 9.8 No

COBALT 1/21 6.8 6.8 Yes COPPER 2/3 2.2 2.2 No
COPPER 19/21 1.4 210 Yes IRON 3/3 908 2060 Yes
IRON 21/21 546 9050 Yes LEAD 3/3 2.5 7.5 No

LEAD 21/21 3.2 70.6 Yes MANGANESE 3/3 3.7 8 No
MANGANESE 21/21 1 358 Yes

SELENIUM 4/21 0.505 1.3 Yes

Notes: µg/L = micrograms per liter
COPC = chemical of potential concern

µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
PCB = polychlorinated biphenyl

Chemical

Frequency

of

Detection

Range of Detected

Concentrations

Range of Detected

Concentrations
Frequency

of

Detection

Frequency

of

Detection

Range of Detected

Concentrations Chemical Chemical
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TABLE 5-5

SURFACE SOIL TO SEDIMENT AND SURFACE WATER PATHWAY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

SURFACE SOIL SEDIMENT SURFACE WATER

COPC? COPC? COPC?

Minimum Maximum Minimum Maximum Minimum Maximum

Volatile Organics (μg/kg) Volatile Organics (μg/kg) Volatile Organics (μg/L)

2-BUTANONE 2/21 1.8 4 Yes 2-BUTANONE 4/5 5.8 80 Yes ACETONE 5/5 3.4 5.1 Yes

ACETONE 2/5 28 220 Yes TOLUENE 1/5 0.22 0.22 No

Semivolatile Organics (μg/kg) TOLUENE 1/5 33 33 Yes

BENZO(B)FLUORANTHENE 1/21 78 78 Yes Semivolatile Organics (μg/L)

CAPROLACTAM 3/21 140 300 Yes Semivolatile Organics (μg/kg) CAPROLACTAM 5/5 0.91 2.1 Yes

DIETHYL PHTHALATE 3/21 40 60 No BENZO(B)FLUORANTHENE 1/5 330 330 Yes

DIETHYL PHTHALATE 3/5 52 220 Yes Pesticides/PCBs (μg/L)

Pesticides/PCBs (μg/kg) ALPHA-CHLORDANE 1/5 0.004 0.004 No

ALDRIN 3/21 0.16 6.3 Yes Pesticides/PCBs (μg/kg)

ALPHA-BHC 1/21 0.26 0.26 Yes ALDRIN 1/5 0.325 0.45 Yes Inorganics (μg/L)

BETA-BHC 4/20 0.16 0.36 Yes ALPHA-BHC 1/5 0.17 0.17 Yes ALUMINUM 5/5 430 1690 Yes

DELTA-BHC 1/21 0.26 0.26 Yes DELTA-BHC 1/5 2.1 2.1 Yes ARSENIC 1/5 3.4 3.4 Yes

ALPHA-CHLORDANE 5/21 0.23 4.9 Yes ALPHA-CHLORDANE 4/5 0.85 6 Yes IRON 5/5 1720 2410 Yes

GAMMA-CHLORDANE 4/21 0.22 3.4 Yes GAMMA-CHLORDANE 4/5 0.52 3.5 Yes LEAD 2/5 1.6 2 Yes

DIELDRIN 8/20 0.36 460 Yes DIELDRIN 3/5 0.73 1.8 No MANGANESE 5/5 26.3 53.1 Yes

ENDRIN ALDEHYDE 2/21 0.31 2 Yes HEPTACHLOR EPOXIDE 1/5 0.46 0.46 Yes ZINC 5/5 5.4 10.4 No

HEPTACHLOR EPOXIDE 5/20 0.25 1.7 Yes

AROCLOR-1260 1/21 17 Yes Inorganics (mg/kg)

ALUMINUM 5/5 1000 17200 Yes

Inorganics (mg/kg) ARSENIC 4/5 0.81 19.8 Yes

ALUMINUM 21/21 1770 12300 Yes CHROMIUM 5/5 1.1 17.6 No

ANTIMONY 2/21 1.1 3.6 Yes COPPER 1/5 11.7 11.7 Yes

ARSENIC 19/21 0.78 4.8 Yes IRON 5/5 650 28100 Yes

CHROMIUM 21/21 2.2 11 Yes LEAD 5/5 1.9 32.1 Yes

COBALT 1/21 6.8 6.8 Yes MANGANESE 5/5 1.5 295 Yes

COPPER 19/21 1.4 210 Yes VANADIUM 5/5 1.4 32.2 Yes

IRON 21/21 546 9050 Yes ZINC 5/5 4.2 132 Yes

LEAD 21/21 3.2 70.6 Yes

MANGANESE 21/21 1 358 Yes

SELENIUM 4/21 0.505 1.3 Yes

VANADIUM 21/21 2.7 16 Yes

ZINC 21/21 1.7 89 Yes

Notes:

COPC = chemical of potential concern µg/L = micrograms per liter

µg/kg = micrograms per kilogram

mg/kg = milligrams per kilogram

PCB = polychlorinated biphenyl

Range of Detected

Concentrations
Frequency

of

Detection

Range of Detected

ConcentrationsChemical

Frequency

of

Detection

Range of Detected

Concentrations
Frequency

of

Detection

Chemical Chemical
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TABLE 5-6

GROUNDWATER TO SURFACE WATER AND SEDIMENT PATHWAY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

GROUNDWATER SURFACE WATER SEDIMENT

COPC? COPC? COPC?

Minimum Maximum Minimum Maximum Minimum Maximum

Volatile Organics (μg/L) Volatile Organics (μg/L) Volatile Organics (μg/kg)

2-BUTANONE 3/46 1.6 2.4 No ACETONE 5/5 3.4 5.1 Yes 2-BUTANONE 4/5 5.8 80 Yes
ACETONE 10/46 1.6 4.8 No CARBON DISULFIDE 2/5 0.18 0.2 Yes ACETONE 2/5 28 220 Yes
CARBON DISULFIDE 4/46 0.16 1.8 No TOLUENE 1/5 0.22 0.22 No TOLUENE 1/5 33 33 Yes
TETRACHLOROETHENE 5/46 0.26 2.5 Yes
TRICHLOROETHENE 2/46 0.3 0.32 Yes Semivolatile Organics (μg/L) Semivolatile Organics (μg/kg)

COPCs not detected in this media BIS(2-ETHYLHEXYL)PHTHALATE 5/5 74 450 Yes

Semivolatile Organics (μg/L) Pesticides/PCBs (μg/L) Pesticides/PCBs (μg/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 5/21 1.7 2 No ALPHA-CHLORDANE 1/5 0.004 0.004 No ALPHA-CHLORDANE 4/5 0.85 6 Yes

NAPHTHALENE 1/21 6.7 6.7 Yes
Herbicides (μg/L) Inorganics (mg/kg)

Pesticides/PCBs (μg/L) 2,4,5-TP (SILVEX) 4/5 0.044 0.067 Yes ALUMINUM 5/5 1000 17200 Yes
COPCs not detected in this media ARSENIC 4/5 0.81 19.8 Yes

Inorganics (μg/L) BARIUM 5/5 5.3 61.2 Yes

Herbicides (μg/L) ALUMINUM 5/5 430 1690 Yes IRON 5/5 650 28100 Yes
2,4,5-TP (SILVEX) 3/18 0.049 0.17 No ARSENIC 1/5 3.4 3.4 No LEAD 5/5 1.9 32.1 Yes

BARIUM 5/5 20.75 30.1 Yes MANGANESE 5/5 1.5 295 Yes
Inorganics (μg/L) IRON 5/5 1720 2410 Yes VANADIUM 5/5 1.4 32.2 Yes
ALUMINUM 21/21 73.5 6320 Yes LEAD 2/5 1.6 2 Yes ZINC 5/5 4.2 132 Yes

ARSENIC 2/21 14.2 19.1 Yes MANGANESE 5/5 26.3 53.1 Yes
BARIUM 21/21 15.1 418 No ZINC 5/5 5.4 10.4 No

IRON 21/21 147 44000 Yes
LEAD 3/21 1.5 1.9 No
MANGANESE 21/21 4.4 548 Yes

THALLIUM 1/21 4.1 4.1 Yes
VANADIUM 1/21 10.2 10.2 No

ZINC 3/21 5.7 24.3 No

Notes:
COPC = chemical of potential concern µg/L = micrograms per liter

µg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
PCB = polychlorinated biphenyl

Frequency

of

Detection

Range of Detected

Concentrations

Range of Detected

ConcentrationsChemical

Frequency

of

Detection

Range of Detected

Concentrations
Frequency

of

Detection

Chemical Chemical
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TABLE 5-7

MIGRATION TO AIR PATHWAY

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

SURFACE SOIL SUBSURFACE SOIL GROUNDWATER

Minimum Maximum Minimum Maximum Minimum Maximum

Volatile Organics (μg/kg) Volatile Organics (μg/kg) Volatile Organics (μg/L)

2-BUTANONE 2/21 1.8 4 24000000 2-BUTANONE 2/13 3 3.6 24000000 2-BUTANONE 3/46 1.6 2.4 440000
4-METHYL-2-PENTANONE 4/21 0.71 1.2 2700000 4-METHYL-2-PENTANONE 1/13 1.7 1.7 2700000 ACETONE 10/46 1.6 4.8 220000
TETRACHLOROETHENE 2/21 0.22 0.28 10000 CARBON DISULFIDE 1/13 2.8 2.8 720000 CARBON DISULFIDE 4/46 0.16 1.8 560
Pesticides/PCBs (μg/kg) CHLOROMETHANE 1/13 0.62 0.62 2100 CHLOROMETHANE 1/46 0.36 0.36 6.7
4,4'-DDE 4/21 0.58 1.5 NA Pesticides/PCBs (μg/kg) TETRACHLOROETHENE 5/46 0.26 2.5 1.1

4,4'-DDT 7/20 0.23 2 750000 4,4'-DDE 1/3 0.35 0.35 NA TRICHLOROETHENE 2/46 0.3 0.32 0.053
ALDRIN 3/21 0.16 6.3 3400 4,4'-DDT 2/3 0.73 1.4 750000 CIS-1,2-DICHLOROETHENE 1/46 0.22 0.22 210
ALPHA-BHC 1/21 0.26 0.26 750 ALPHA-BHC 1/3 4.2 4.2 750
BETA-BHC 4/20 0.16 0.36 6000 BETA-BHC 2/2 0.32 63 6000

DELTA-BHC 1/21 0.26 0.26 750 DELTA-BHC 1/3 34.0 34 750
GAMMA-BHC (LINDANE) 1/21 0.23 0.23 NA ALPHA-CHLORDANE 1/2 1.6 1.6 72000

ALPHA-CHLORDANE 5/21 0.23 4.9 72000 GAMMA-CHLORDANE 1/1 0.65 0.65 72000
GAMMA-CHLORDANE 4/21 0.22 3.4 72000 DIELDRIN 1/2 0.43 0.43 1100
DIELDRIN 8/20 0.36 460 1100 ENDOSULFAN II 2/3 0.51 4.4 NA

ENDOSULFAN II 6/21 0.24 1.6 NA ENDOSULFAN SULFATE 2/3 0.46 1.5 NA
ENDOSULFAN SULFATE 1/21 0.29 0.29 NA ENDRIN 1/3 7.6 7.6 NA
ENDRIN ALDEHYDE 2/21 0.31 2 NA ENDRIN ALDEHYDE 1/3 12.0 12 NA
HEPTACHLOR 1/21 0.19 0.19 4100 HEPTACHLOR EPOXIDE 2/3 0.33 6.2 4700
HEPTACHLOR EPOXIDE 5/20 0.25 1.7 4700 AROCLOR-1242 1/7 2400 2400 NA

METHOXYCHLOR 4/21 0.29 140 NA Inorganics (mg/kg)
AROCLOR-1260 1/21 17 17 NA ALUMINUM 3/3 2910 9700 7090000

Inorganics (mg/kg) ARSENIC 2/3 1.3 2 769
ALUMINUM 21/21 1770 12300 7090000 BARIUM 3/3 7.8 15.6 70900

ANTIMONY 2/21 1.1 3.6 NA CHROMIUM 3/3 3 9.8 276

ARSENIC 19/21 0.78 4.8 769 COPPER 2/3 2.2 2.2 NA
BARIUM 21/21 2 70 70900 IRON 3/3 908 2060 NA
CADMIUM 1/21 0.3 0.32 1840 LEAD 3/3 2.5 7.5 7090

CHROMIUM 21/21 2.2 11 276 MANGANESE 3/3 3.7 8 7090
COBALT 1/21 6.8 6.8 1180 MERCURY 2/3 0.019 0.073 2.9

COPPER 19/21 1.4 210 NA NICKEL 1/3 3.9 3.9 13800
IRON 21/21 546 9050 NA VANADIUM 3/3 2.9 5.4 NA
LEAD 21/21 3.2 70.6 NA ZINC 3/3 4.2 22.6 NA

MANGANESE 21/21 1 358 7090
MERCURY 16/21 0.01175 0.059 2.9
NICKEL 19/21 1.3 5.7 13800
SELENIUM 4/21 0.505 1.3 NA
VANADIUM 21/21 2.7 16 NA

ZINC 21/21 1.7 89 NA

Notes:
COPC = chemical of potential concern µg/L = micrograms per liter
µg/kg = micrograms per kilogram SSL = soil screening level

mg/kg = milligrams per kilogram
PCB = polychlorinated biphenyl

Frequency

of

Detection

Range of Detected

Concentrations SSL SSLChemical Chemical GVCChemical

Frequency

of

Detection

Range of Detected

Concentrations

Range of Detected

Concentrations
Frequency

of

Detection
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6.0 HUMAN HEALTH RISK ASSESSMENT

This baseline HHRA was performed to characterize and quantify potential health risks at Site 1, Disaster

Recovery Disposal Area at the NCBC Gulfport. The objective of the risk assessment is to determine

whether detected concentrations of chemicals within the study areas pose a significant threat to potential

human receptors under current and/or future land use. The risk assessment for Site 1 is based on

chemical data for surface soil, subsurface soil, groundwater, surface water, and sediment collected between

March and October of 2008. The potential risks to human receptors are estimated based on the

assumption that no actions are taken to control contaminant releases. The baseline risk assessment

consists of five major components:

 Data evaluation and identification of COPCs

 Identification of significant exposure pathways

 Toxicity assessment

 Estimation of potential human health risks

 Characterization of uncertainty in the risk assessment

Section 6.1 lists USEPA and MDEQ guidance used to prepare the baseline HHRA. Section 6.2 describes

the methods used to evaluate data usability for the risk assessment. Methods for selecting COPCs to be

evaluated quantitatively in the risk assessment are described in Section 6.3. COPCs are selected to

represent those compounds likely to have the highest potential health risk, based on chemical

concentration, toxicity, and mobility. The COPC screening process involves comparing maximum site

concentrations to risk-based screening levels.

Section 6.4 presents an overview of the Exposure Assessment, which characterizes potential receptor

populations and the pathways by which they may come into contact with contaminants at the site.

Discussions of current and future land uses, potential human receptors, exposure scenarios, and methods

used to estimate chemical intakes are included. In addition, specific exposure parameters used to calculate

chemical intakes are presented. The chemical intake estimates are based on chemical concentrations at

receptor locations, human activity patterns, physiological factors, and exposure duration and frequency.

Current and reasonable future exposure scenarios are developed on the basis of site characteristics, land

use and zoning plans, human activity patterns, potential chemical migration pathways, and other pertinent

information.

Section 6.5 presents an overview of the Toxicity Assessment and the chemical-specific toxicity criteria used

in quantifying potential human health risks. When integrated with chemical intake estimates developed in

the Exposure Assessment, these toxicity factors provide a basis for quantifying potential human health risks.
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Methods used for characterizing risks associated with non-carcinogenic and carcinogenic effects for

exposure to COPCs are presented in Section 6.6.

The quantitative risk estimates are based on a number of assumptions about exposure and toxicity.

Thus, the risk estimates may over- or underestimate the level of potential human health risks associated

with a site. The Uncertainty Analysis (Section 6.7) describes in qualitative and semi-quantitative terms

the sources of uncertainty in the risk assessment. Section 6.8 presents the summary and conclusions of

the risk assessment.

6.1 RISK ASSESSMENT GUIDANCE

The following guidance was used to prepare the HHRA:

 Risk Assessment Guidance for Superfund (RAGS), Volume I. Human Health Evaluation Manual,

Part A. Interim Final (USEPA, 1989).

 RAGS, Volume I. Human Health Evaluation Manual: Standard Default Exposure Factors

(USEPA, 1991b).

 Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening. Region 3

Technical Guidance Manual Risk Assessment (USEPA, 1993b).

 Distribution of Preliminary Review Draft: "Superfund's Standard Default Exposure Factors for the

Central Tendency and Reasonable Maximum Exposure" (USEPA, 1993d).

 Soil Screening Guidance: Technical Background Document (USEPA, 1996b).

 Exposure Factors Handbook (USEPA, 1997c).

 RAGS, Human Health Evaluation Manual, Part D: “Standardized Planning, Reporting, and

Review of Superfund Risk Assessments” (RAGS Part D) (USEPA, 2001d).

 Risk Evaluation Procedures for Voluntary Cleanup and Development of Brownfield Sites, MDEQ

(MDEQ, 2002a).

 Supplemental Guidance For Developing Soil Screening Levels For Superfund Sites,

OSWER 9355.4-24, Office of Solid Waste and Emergency Response Washington, D.C.

(USEPA, 2002b).

 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous

OSWER 9285.6-10. Waste Sites. Office of Emergency and Remedial Response, Washington,

D.C., (USEPA, 2002c).
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 Work Plan for RI at Site 1 – Disaster Recovery Disposal Area, NCBC, Gulfport, Mississippi

(Tetra Tech, 2009).

 RAGS: Volume I, Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal

Risk Assessment) Interim Guidance (USEPA, 2004c).

 Guidelines for Carcinogen Risk Assessment (USEPA, 2005e).

 Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens

(USEPA, March 2005c).

 RAGS: Volume I, Human Health Evaluation Manual, Part F, Supplemental Guidance for Inhalation

Risk Assessment (USEPA, 2009).

In addition, USEPA's online database, Integrated Risk Information System (IRIS) (USEPA, online,

April 2009), was used to identify the most recently published toxicity criteria for the identified COPCs.

6.2 DATA EVALUATION

Information associated with data usability of the data collected at Site 1 is provided in this section.

The HHRA presented in this report is based on the most recent analytical data collected at Site 1 (the

data were collected by Tetra Tech between March and October 2008). Historical soil, groundwater,

surface water, and sediment data were not used in the quantitative risk assessment. A summary of the

analytical data from these investigations in presented in Section 3.1 of the Work Plan for the RI at Site 1

(Tetra Tech, January 2009).

Fixed-base laboratory analytical results for target analytes from the field investigation were used in the

quantitative risk evaluation. Unfiltered results for groundwater and surface water are used to assess risks

associated with these media. Field measurements and data regarded as unreliable (i.e., qualified as "R"

during the data validation process) were not used in the quantitative risk assessment. Analytical data

qualified as estimated (“J”, or “UJ”) were used, even though the reported positive concentrations or

sample-specific quantitation limits may be somewhat imprecise. The use of estimated data adds to the

uncertainty associated with the risk assessment; however, the associated uncertainty is expected to be

negligible compared with the other uncertainties inherent in the risk evaluation process (i.e., uncertainties

with land uses, exposure scenarios, toxicological criteria, etc.). Analytical data qualified for blank

contamination were used in the baseline risk assessment. When determining exposure concentrations via

statistical procedures, analytical results qualified because of blank contamination and non-detected

results were conservatively assumed to be present at concentrations equal to one-half the

sample-specific quantitation limit.
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All analytical data used in the quantitative estimation of potential risks were validated.

6.3 SELECTION OF CHEMICALS OF POTENTIAL CONCERN

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and

exposure routes quantitatively evaluated in the HHRA to those site-related constituents that dominate

overall potential risks. Screening of site data against risk-based concentrations (RBCs) is used to focus

the risk assessment on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation in the

HHRA if the maximum detection in a sampled medium exceeds a conservative screening value(s) and the

chemical is determined to be present at concentrations exceeding background levels, if available.

Chemicals eliminated from further evaluation at this time are assumed to present minimal risks to

potential human receptors.

6.3.1 Derivation of Screening Criteria

Screening concentrations based on the ORNL RSLs, MDEQ TRGs, and USEPA MCLs were used to

select COPCs for Site 1. The risk-based screening concentrations (i.e., those based on the ORNL RSLs

and MDEQ TRGs) correspond to a systemic HQ of 0.1 (for noncarcinogens) or a lifetime cancer risk of

1 x 10
-6

(for carcinogens). Note that the ORNL RSLs and the MDEQ TRGs are based on a HQ of 1.0 and

the screening concentrations are based on a HQ of 0.1. This is because the screening levels for

non-carcinogenic chemicals have been divided by a factor of 10 to further account for the potential

cumulative effects of several chemicals affecting the same target organ or producing the same adverse

non-carcinogenic health effect.

Screening levels based on the following standards/criteria were used to select COPCs for soil:

 ORNL RSLs for Residential Soil (ORNL, 2009).

 MDEQ Tier 1 TRGs for restricted and unrestricted land use (MDEQ, 2002b).

 USEPA generic SSLs for the inhalation of volatiles and fugitive dusts calculated online at

http://risk.lsd.ornl.gov/calc_start.shtml based on methodology from the USEPA’s Soil Screening

Guidance (USEPA, 1996b).
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Screening levels based on the following criteria were used to select COPCs for sediment:

 ORNL RSLs for Residential Soil (ORNL, 2009).

 MDEQ Tier 1 TRGs for restricted and unrestricted land use (MDEQ, 2002b)

Screening levels based on the following criteria were used to select COPCs for groundwater:

 ORNL RSLs for Tap water (ORNL, 2009).

 MDEQ Tier 1 TRGs for Groundwater (MDEQ, 2002b)

 USEPA MCLs (USEPA, August 2006)

Screening levels based on the following criteria were used to select COPCs for surface water:

 ORNL RSLs for Tap water (ORNL, 2009).

 MDEQ Tier 1 TRGs for Groundwater (MDEQ, 2002b)

If the maximum concentration of a constituent exceeded any of these criteria, then the chemical was

selected as a COPC and carried through the quantitative risk assessment.

Soil data were also compared to ORNL SSLs for migration from soil to groundwater (ORNL, 2009). The

soil-to-groundwater SSLs were not used to select COPCs for quantitative risk evaluation but to provide an

evaluation of potential impact of chemicals detected in soil on groundwater. Exceedances of the

soil-to-groundwater SSLs are discussed in Section 6.3.2.

Lead as a COPC

Limited criteria are available to evaluate the potential risks associated with lead. There are no RBCs for

this chemical because USEPA has not developed toxicity values [i.e., Cancer Slope Factors (CSFs),

Reference Doses (RfDs)] for lead. However, recommended screening levels are available for lead in soil

that are used to indicate the need for response activities.

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office

of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening level

for lead-contaminated soil in a residential setting where children are frequently present (USEPA, 1994b).

OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil by

children in a residential setting is less frequent. A value of 400 mg/kg was used as the screening level for

soil and sediment in the HHRA for Site 1.
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The Safe Drinking Water Act (SDWA) Action Level (15 µg/L) was used as the screening level for lead in

groundwater and surface water.

Essential Nutrients and Chemicals without Toxicity Criteria

The essential nutrients calcium, magnesium, potassium, and sodium were not identified as COPCs

because these inorganic chemicals are naturally abundant in environmental matrices and are only toxic at

high doses. In addition, because of the lack of toxicity criteria, risk-based COPC screening levels are not

available for some chemicals (i.e., phenanthrene, alpha- and gamma-chlordane, delta-BHC,

endosulfan II, endosulfan sulfate, and endrin aldehyde). Appropriate surrogates were selected for some

of these chemicals based on similar chemical structures. Pyrene was used as the surrogate for

phenanthrene, chlordane was used as a surrogate for alpha- and gamma-chlordane, alpha-BHC was

used as a surrogate for delta-BHC, endosulfan was used as a surrogate for endosulfan II and endosulfan

sulfate, and endrin was used as a surrogate for endrin aldehyde.

Determination of Site-Related Chemicals (Background Evaluation)

No background sample data are available for soil, sediment, or surface water at NCBC Gulfport.

Therefore, a background screen (i.e., a comparison of site-data to background data) was not used in the

selection of COPCs for these media. One monitoring well sample and four DPT samples (plus one

duplicate) were used as background data for COPC selection in the monitoring well and DPT

groundwater datasets, respectively. A comparison of the maximum detected concentrations in both site

and background datasets was conducted. Ideally, chemicals exceeding the risk-based screening levels

but below site background concentrations would not be selected as COPCs. However, no chemicals

were eliminated from COPC selection on the basis of background for Site 1.

A discussion of the chemicals identified as COPCs and the rationale for their selection are provided in the

following sections.

6.3.2 COPC Selection for Surface Soil

This section presents the results of the COPC selection process for surface soil. Table 6-1 shows the

results of the comparison of the maximum detected surface soil concentrations to screening levels based

on the ORNL RSLs and MDEQ TRGs. The following chemicals were retained as COPCs for surface soil:

 One pesticide (dieldrin)

 Inorganics (aluminum, antimony, arsenic, cobalt, iron, manganese)

These constituents were identified as COPCs in surface soil because maximum concentrations exceeded

one or more of the screening criteria. The maximum concentration for cobalt exceeded the ORNL
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residential soil criterion only. The maximum detected concentrations of aluminum, antimony, iron, and

manganese exceeded the ORNL residential soil criteria and MDEQ Tier 1 TRGs for unrestricted land use

but did not exceed the MDEQ Tier 1 TRGs for restricted land use. Both dieldrin and arsenic exceeded

the ORNL residential criteria and both unrestricted and restricted MDEQ TRGs. The only organic

compound selected as a COPC, dieldrin, was detected in 8 of 20 samples. Antimony was detected in

only 2 of 21 samples, arsenic was detected in 19 of 21 samples, and cobalt was detected in only 1 of

21 samples. Aluminum, iron, and manganese were detected in all 21 surface soil samples. No

site-specific background data are available for NCBC Gulfport for these chemicals. Therefore, a

background screen was not used in the COPC selection process for surface soil. Note that the maximum

concentrations for aluminum, antimony, cobalt, iron, and manganese did not exceed the associated

MDEQ unrestricted and ORNL residential soil criteria if a non-cancer benchmark of HI = 1 (i.e., the

published screening level) were used instead of an hazard index (HI) = 0.1.

Although no site-specific background data were available for surface soil, the maximum concentrations of

all inorganic COPCs for surface soil are well within naturally occurring background levels found in U.S.

soil (Dragun, 1988). Additionally, the maximum concentration of arsenic (4.8 mg/kg), was within the

range of background concentrations detected in the state of Mississippi (0.26 – 24.43 mg/kg) as

determined in a study of arsenic in Mississippi soils performed by Mississippi State University in 2001

(Pettry and Switzer, 2001). Therefore, based on the scientific literature consulted, the concentrations of

aluminum, antimony, arsenic, cobalt, iron, and manganese in surface soil at Site 1 may reflect

background conditions..

The maximum concentrations of all chemicals detected in surface soil were also compared to

USEPA Generic SSLs for migration from soil to air (inhalation), when available. As shown in Table 6-1,

the maximum concentrations of all constituents were less than the inhalation SSLs. Therefore, potential

risks from inhalation of chemicals detected in surface soil are expected to be minimal and this pathway is

not evaluated further in the risk assessment.

Migration of Chemicals from Surface Soil to Groundwater

In Table 6-2, maximum concentrations in surface soil were also compared to the USEPA SSLs for the

groundwater protection calculated using a dilution/attenuation factor of 1 (DAF = 1) (ORNL, 2009). The

following chemicals were detected in the surface soils at maximum concentrations exceeding the COPC

screening levels for contaminant migration from soil to groundwater:

 One volatile (tetrachloroethene)

 One semivolatile (benzo(b)fluoranthene)
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 Pesticides/PCBs (aldrin, alpha-BHC, Aroclor-1260, beta-BHC, delta-BHC, dieldrin, heptachlor

epoxide)

 Inorganics (antimony, arsenic, chromium, cobalt, copper, iron, lead, manganese, selenium)

These exceedances of the SSLs may indicate the potential for chemicals in soil to leach to groundwater

and impact water quality. However, of the chemicals that exceeded the migration-to-groundwater SSLs,

only tetrachloroethene, aluminum, arsenic, chromium, iron, lead, and manganese were detected in

groundwater samples collected at the site.

Tetrachloroethene was the only organic COPC selected for the migration to groundwater pathway that

was also detected in site groundwater. This chlorinated volatile organic chemical was detected in only

2 of 21 surface soil samples, in 3 of 25 DPT groundwater samples, and in none of the monitoring well

groundwater samples (although tetrachloroethene was detected in the background sample for the

monitoring well data set). The soil data for organic chemicals suggests that the surface soils are not a

significant residual contaminant source for groundwater contamination at Site 1. Further evidence of this

is the fact that of the chlorinated VOCs detected in both the monitoring well and DPT samples (i.e.,

acetone, carbon disulfide, trichloroethene) and in the DPT samples alone (i.e., 2-butanone,

chloromethane, cis-1,2-dichloroethene, tetrachloroethene), only 2-butanone and tetrachloroethene were

detected in surface soil. Note that neither 2-butanone nor tetrachloroethene was detected in any

monitoring well samples (although tetrachloroethene was detected in the monitoring well background

sample).

All metals exceeding the migration from soil-to-groundwater SSLs except for antimony, cobalt, copper,

and selenium were detected in groundwater samples. The maximum concentrations of all migration to

groundwater COPCs for surface soils except for copper were within the range of soil background levels

reported in the continental U.S. (Dragun, 1988). The maximum concentration of copper was within one

order of magnitude of the upper limit for the typical range of soil concentrations and well within the extreme

limits range reported for this element in native soil. Of the migration COPCs detected in site groundwater

samples, arsenic, iron, and manganese were the only COPCs detected in groundwater. The maximum

arsenic concentration exceeds the associated MCL, and the maximum iron and manganese concentrations

exceed the associated secondary MCLs. However, as mentioned previously, soil concentrations of arsenic

and manganese are within published background levels. The maximum concentration of iron in

groundwater was also within published background levels (see Section 6.3.4). The available data indicate

that groundwater quality at Site 1 has not been adversely impacted by the migration of metals from soil to

groundwater.
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An additional consideration is the fact that the SSLs (DAF = 1) are very conservative because a DAF of 1

assumes that no dilution or attenuation occurs as a chemical migrates from soil to groundwater. The

USEPA in the Soil Screening Guidance (USEPA, 1996b) recommends that a DAF of 20 be used as the

default DAF and states that “A DAF of 20 is protective for sources up to 0.5 acre in size”. Further

analyses presented in the SSL guidance indicate that it can be protective of larger sources as well. If

SSLs for a DAF of 20 were calculated from the ORNL values presented in Table 6-2 (i.e., the ORNL SSLs

were multiplied by a factor of 20), only the maximum concentrations of dieldrin, heptachlor epoxide, and

arsenic would exceed their respective SSLs. However, as discussed previously, the maximum

concentration of arsenic detected in surface soil may be due to naturally occurring background levels.

6.3.3 COPC Selection for Subsurface Soil

This section presents the results of the COPC selection process for subsurface soil. The COPC screening

process for subsurface soil and the results of the screening are presented in Table 6-3. The subsurface

soil data set consists of 17 samples (and 2 duplicates) collected in May and October of 2008. The

following chemicals were retained as COPCs for subsurface soil:

 One PCB (Aroclor-1242)

 Inorganics (aluminum, arsenic)

These constituents were identified as COPCs in subsurface soil because maximum concentrations

exceeded one or more of the human health risk screening levels for residential land use (i.e., ORNL

risk-based screening levels for residential soil and/or MDEQ Tier 1 TRGs for restricted and unrestricted

land use). The maximum detected concentrations of Aroclor-1242, aluminum, and arsenic exceeded the

ORNL residential soil RSLs and MDEQ Tier 1 TRGs for unrestricted land use but did not exceed the

MDEQ Tier 1 TRGs for restricted land use. No site-specific background data are available for

NCBC Gulfport for these chemicals. Therefore, a background screen was not used in the COPC

selection process. The maximum concentration of Aroclor-1242 (2.4 mg/kg) is within one order of

magnitude of the Toxic Substances Control Act soil cleanup level of 1 mg/kg, which applies to high

occupancy areas (USEPA, November 2005). Additionally, Aroclor-1242 was detected in only one of

seven samples. The maximum concentration of arsenic is well within naturally occurring background

levels, and the maximum concentration of aluminum is slightly less than the lower limit for the typical

range of background levels found in U.S. soil (Dragun, 1988). In addition, the maximum concentration of

arsenic (2 mg/kg) is within the range of background concentrations determined in a study of arsenic in

Mississippi soils (Pettry and Switzer, 2001). Based on a comparison of site data to the available

background data presented in the scientific literature, the concentrations of aluminum and arsenic

detected in subsurface soil at Site 1 may reflect background conditions.
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The maximum concentrations were also compared to USEPA Generic SSLs for migration from soil to air

(inhalation), when available. As shown in Table 6-3, the maximum concentrations of all constituents were

less than the inhalation SSLs. Therefore, potential risks from inhalation of chemicals detected in soil are

expected to be minimal and this pathway is not evaluated further in the risk assessment.

Migration of Chemicals from Subsurface Soil to Groundwater

In Table 6-4, maximum concentrations in subsurface soil were also compared to the ORNL SSLs for the

groundwater projection calculated using a dilution/attenuation factor of 1 (DAF = 1) (ORNL, 2009). The

following chemicals were detected in the subsurface soils at maximum concentrations exceeding the

COPC screening levels for contaminant migration from soil to groundwater:

 One volatile (chloromethane)

 Pesticides/PCBs (alpha-BHC, Aroclor-1242, beta-BHC, delta-BHC, dieldrin, heptachlor epoxide)

 Inorganics (arsenic, chromium, iron)

These exceedances of the SSLs may indicate the potential for chemicals in soil to leach to groundwater

and impact water quality. However, of the organic chemicals that exceeded the migration-to-groundwater

SSLs, only chloromethane was detected in any site groundwater samples. Chloromethane was detected

in 1 of 25 DPT groundwater samples only (and was not detected in any monitoring well samples).

Additionally, chloromethane was only detected in 1 of 13 subsurface soil samples. Alpha-BHC was

detected in 1 of 3 subsurface soil samples, and Aroclor-1242 was detected in 1 of 7 samples. Beta-BHC,

delta-BHC, dieldrin and heptachlor epoxide have detection frequencies of 2/2, 1/3, 1/2, and 2/3,

respectively. The soil data for organic chemicals suggests that the subsurface soils are not a significant

residual contaminant source for groundwater contamination at Site 1. Further evidence of this is the fact

that of the chlorinated VOCs detected in both the monitoring well and DPT samples (i.e., acetone, carbon

disulfide, trichloroethene) and in the DPT samples alone (i.e., 2-butanone, chloromethane,

cis-1,2-dichloroethene, tetrachloroethene), only carbon disulfide, 2-butanone, and chloromethene were

detected in subsurface soil. Note that neither 2-butanone nor chloromethane was detected in any

monitoring well samples; however, tetrachloroethene was detected in the monitoring well background

sample.

All of the metals exceeding the migration from soil-to-groundwater SSLs were detected in groundwater

samples. The maximum arsenic concentration exceeds the associated MCL, and the maximum iron

concentration exceeds the associated secondary MCL. However, the maximum concentration of

chromium does not exceed the associated MCL. The maximum concentrations of arsenic and chromium

in subsurface soil are within the typical range of naturally occurring background levels, and the maximum

concentration of iron is well below the lower limit for the typical range of naturally occurring background
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concentrations (Dragun, 1988). Of the inorganic migration to groundwater COPCs, arsenic and iron are

also groundwater COPCs (chromium is not). However, the maximum concentration of arsenic in

subsurface soil is less than/within typical U.S. background levels (as mentioned above), and arsenic and

iron concentrations in groundwater are within U.S. background levels (see Section 6.3.4). The available

data indicate that groundwater quality at Site 1 has not been adversely impacted by the migration of metals

from soil to groundwater.

An additional factor to consider is the fact that the SSLs (DAF=1) are very conservative because a DAF of

1 assumes that no dilution or attenuation occurs as a chemical migrates from soil to groundwater. The

USEPA in the Soil Screening Guidance (USEPA, 1996b) recommends that a DAF of 20 be used as the

default DAF and states that “A DAF of 20 is protective for sources up to 0.5 acre in size”. Further

analyses presented in the SSL Guidance indicate that a DAF of 20 can be protective of larger sources as

well. If SSLs for a DAF of 20 were used in the comparisons presented in Table 6-4 (i.e., if the ORNL

SSLs were multiplied by a factor of 20), chloromethane, dieldrin, chromium, and iron would not be

selected as COPCs. As previously discussed, the concentrations of the metals detected in subsurface

soil may be due to naturally occurring background concentrations.

6.3.4 COPC Selection for Groundwater

A comparison of the maximum detected DPT and monitoring well groundwater concentrations to

screening levels based on the ORNL RSLs for tap water, MDEQ TRGs for groundwater, and USEPA

MCLs is presented in Tables 6-5 and 6-6, respectively. The following chemicals were retained as COPCs

for groundwater:

DPT samples:

 One volatile (tetrachloroethene)

Monitoring well samples:

 One semivolatile (naphthalene)

 Inorganics (aluminum, arsenic, iron, manganese, thallium)

For the DPT samples, the only COPC, tetrachloroethene, exceeded the ORNL RSL for tap water; the

MDEQ groundwater TRG and the USEPA MCL were not exceeded. For the monitoring well samples, all

COPCs except for naphthalene and arsenic exceeded the ORNL tap water RSLs, the USEPA MCLs or

SMCLs, and the MDEQ TRGs. Naphthalene exceeded both the ORNL RSL and the MDEQ groundwater
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TRG; however, no MCL is available for naphthalene. Arsenic exceeded the ORNL tap water RSL only

and was detected in only 2 of 21 groundwater samples.

Tetrachloroethene was detected in only 3 of 25 DPT groundwater samples and was not detected in any

monitoring well samples. However, tetrachloroethene was also detected at a concentration of 2.5 µg/L in

sample 01GW2301 from location GPT-01-23. Location GPT-01-23 was designated as upgradient and

used as a background location. Naphthalene and arsenic were only detected in 1/21 and 2/21 samples,

respectively. The remaining COPCs, aluminum, iron, and manganese, were detected in all (21/21)

samples. High sample turbidity (>10 Nephelometric Turbidity Units) was reported for 4 of the

22 monitoring well locations (including the background location). However, no maximum concentrations

of metals were reported from the wells with high turbidity. The maximum concentrations of arsenic

(19.1 µg/L), iron (44,000 µg/L) and manganese (548 µg/L) are well within the typical background ranges

reported in Dragun, 1988 (typical background range for arsenic is < 1.0 – 30 µg/L; typical background

range for iron is 10 – 10,000 µg/L; typical background range for manganese is < 1.0 – 1000 µg/L).

Aluminum (maximum concentration = 6320 µg/L) exceeded the upper limit of the typical groundwater

background range published in Dragun, 1988 (upper limit: 1000 µg/L); however, the maximum

concentration of aluminum was within one order of magnitude of the aforementioned upper limit.

Vapor Intrusion Pathway from Groundwater to Soils

Vapor Intrusion is the migration of volatile chemicals from the subsurface into overlying buildings. Volatile

chemicals in buried wastes, soils, and/or contaminated groundwater can emit vapors which may migrate

from subsurface strata and into indoor air spaces of overlying or adjoining buildings (USEPA, 2002a).

Because volatile organic chemicals were detected in groundwater samples at Site 1, COPCs for

groundwater were also selected based on a comparison of maximum detected concentrations to USEPA

screening designed to conservatively evaluate the potential for vapor intrusion into a building. The results

of the comparison of maximum concentrations in groundwater to the USEPA Groundwater Volatilization

Criteria are presented in Table 6-7 (DPT samples) and in Table 6-8 (monitoring well samples). The

following chemical was detected in the groundwater at maximum concentrations exceeding the COPC

screening levels for vapor intrusion from groundwater to soils and was retained as a COPC:

DPT samples:

 One volatile (trichloroethene)

Monitoring well samples:

 One volatile (trichloroethene)
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Trichloroethene was selected as a COPC for the vapor intrusion pathway in both the DPT and the

monitoring well groundwater samples. It should be noted that the maximum concentrations of

trichloroethene were less than the maximum background concentrations from the upgradient locations in

both the DPT and monitoring well datasets. In addition, trichloroethene was only detected in 1 of 25 DPT

samples and 1 of 21 monitoring well samples. However, conservatively, trichloroethene was retained as

a COPC for the vapor intrusion pathway.

6.3.5 COPC Selection for Surface Water

A comparison of the maximum detected surface water concentrations to screening levels based on the

ORNL RSLs for tap water and MDEQ TRGs for groundwater is presented in Table 6-9. The following

chemicals were retained as COPCs for surface water:

 Inorganics (arsenic, iron)

These constituents exceeded the ORNL RSLs and MDEQ Tier 1 TRGs for groundwater. Note that the

use of these criteria for surface water assumes that the surface water is used as a drinking source

(i.e., potential receptors ingest 2 liters of water per day for 350 days per year). Groundwater criteria are

used because surface water criteria for human health are currently not available. Using these criteria is

extremely conservative because groundwater criteria assume that the water is a potential drinking source.

However, it is unlikely that the water in Canal No. 1 downgradient of the site would ever be used as a

source of drinking water.

6.3.6 COPC Selection for Sediment

This section presents the results of the COPC selection process for sediment. Table 6-10 shows the

results for the comparison of the maximum detected sediment concentrations to screening levels based

on the ORNL residential soil RSLs and MDEQ TRGs and summarizes the COPC selection process for

sediment at Site 1. The following chemicals were retained as COPCs for sediment:

 Semivolatiles (Benzo(a)pyrene equivalents)

 Inorganics (aluminum, arsenic, iron, manganese)

These constituents were identified as COPCs for sediment because the maximum detected

concentrations exceeded screening levels based on the ORNL RSLs for residential soil and MDEQ Tier 1

TRGs for unrestricted land use. In addition, the maximum concentration of arsenic also exceeded the

MDEQ TRG for restricted soil. The use of the ORNL residential soil RSLs and MDEQ TRGs for soil to
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evaluate COPC concentrations in sediment is conservative because these criteria were established

assuming residential land use scenarios (e.g., routine daily contact with soils). However, it is anticipated

that a human receptor would be exposed to the sediments at Site 1 on a less frequent basis than is

assumed for a typical residential exposure to soil. Consequently, the use of soil criteria for COPC

screening and risk estimation is likely to overestimate potential risks from exposure to sediment.

6.3.7 Summary

Table 6-11 summarizes the chemicals retained as COPCs for soil, groundwater, surface water, and

sediment at Site 1. RAGS Part D tables for COPC selection are included in Appendix E-1.

6.4 EXPOSURE ASSESSMENT

The exposure assessment estimates the extent of human contact with COPCs by characterizing

potentially exposed populations of individuals (i.e., receptors), identifying actual or potential pathways of

exposure that are appropriate for each potential receptor, and estimating the extent of human exposure.

An exposure pathway identifies the exposure routes for potentially complete pathways at the site and

describes the mechanism by which human receptors may come into contact with site-related COPCs.

Exposure pathways are dependent on both current and future land use. An exposure pathway is defined

by four elements (USEPA, 2005f):

 A source material and mechanism of constituent release to the environment.

 An environmental migration or transport medium (e.g., soil) for the COPCs.

 A point of potential human contact with the medium of interest (e.g., potential exposure to the

contaminated soil).

 An exposure route (e.g., ingestion, dermal contact) at the point of contact.

An exposure pathway is considered "complete" if all elements are present. If complete and significant,

these pathways are quantitatively evaluated in the risk assessment.

The potential for exposure at Site 1 is based on several factors, including current and future land uses,

human activity patterns, site access controls, chemical behavior in the environment, and the presence of

human receptors. Based on these variables, exposure scenarios are developed which characterize the

potential for human exposure under both current and future site conditions. The future scenario accounts

for potential or anticipated changes in land use and site characteristics that may alter exposure conditions

at the site. The Exposure Assessment assumes that, in general, chemical compositions for

environmental media are identical under current and future site conditions.
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The Exposure Assessment presented in this section of the report describes the physical site setting and

the potential receptors of concern, identifies the potential contaminant migration and exposure pathways,

defines the contaminant concentrations at the point of exposure, and presents the equations used to

quantify exposure in terms of contaminant intake (dose). Appendix E-1 presents calculations of the

chemical-specific intakes for all receptors and exposure pathways and Appendix E-2 contains example

calculations of the chemical intakes.

A summary of the potentially significant exposure pathways identified for quantitative evaluation for Site 1

is provided in Table 6-12. Rationales for the selection or elimination of exposure pathways are presented

in RAGS-Part D Table 1 in Appendix E-1.

6.4.1 Land Use and Site Access

Site 1 is a former landfill approximately 9 acres in size and located north of 7
th

street and east of

Colby Avenue. The site has most recently been used as a mock disaster recovery training village and as

a training facility.

As indicated in Section 2 of the work plan, solid wastes along with some liquid wastes, including waste

fuel, oil, solvents, paint thinners, were disposed of at the site during the site landfill’s operation between

1942 and 1948. Liquid wastes were reportedly transported to the site in 55-gallon drums and buried. The

waste disposal area was covered with soil when disposal activities ended in 1948, and additional fill has

been added since then due to parking lot and road construction. As mentioned above, Site 1 has most

recently been used as a training facility. Access to the site is not restricted and older children could

potentially play on the site.

6.4.2 Conceptual Site Model (CSM)

The development of a CSM is an essential component of the exposure assessment. The CSM integrates

information regarding the physical characteristics of the site, exposed populations, sources of

contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and

receptors to be evaluated in the risk assessment. A well-developed CSM will allow for a better

understanding of the risks at a site and will aid risk managers in identifying the potential need for both

environmental sampling and remediation. The site-specific CSM for Site 1 is presented in this section.
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Table 6-12 presents a summary of the exposure pathways that are addressed quantitatively for each

human receptor. The CSM depicts the relationships among the following elements:

 Site sources of contamination

 Contaminant release mechanisms

 Transport/migration pathways

 Exposure routes/pathways, and

 Potential receptors

These elements of the CSM for Site 1 are discussed in the following sections.

6.4.2.1 Site Sources of Contamination/Release Mechanisms/Migration Pathways

Previous investigations have identified that liquid and solid wastes (e.g., paint disposal waste containing

metals) were landfilled at Site 1. Contaminant migration (e.g., migration from wastes/soils to

groundwater) has occurred as a consequence of the leaching of the waste materials interred at the

landfill.

Based on historical site data and sampling, the following parameters are among the site-related chemical

contaminants known to be present or potentially present in environmental media at Site 1:

 VOCs (e.g. vinyl chloride, trichloroethene)

 SVOCs (e.g. benzo(a)pyrene equivalents)

 Pesticides/PCBs (alpha-BHC, dieldrin)

 Metals (e.g. arsenic, iron)

The topography at Site 1 is relatively flat and the ground surface is primarily fill dirt and native sand with

predominantly grassy vegetative cover. Roads and structures from the disaster recovery training area are

present at the site. Surface water drainage at the site is to the west to the ditch adjacent to

Colby Avenue, which drains into Canal No. 1. Canal No. 1 conveys surface water north where it exits the

base through a culvert under 28th Street. The depth to groundwater at Site 1 is approximately 3 feet bls.

The surface material is a fine to medium sand with minor silt, which is unlikely to prevent infiltration into

the landfill.

Potential contaminant release mechanisms at Site 1 include the mobilization of contaminants from wastes

buried in subsurface soil to local groundwater by infiltration of precipitation and dissolution of soluble

contaminants. Soluble constituents can then be transported to the shallow aquifer by rainwater infiltration,
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at which point they may continue to move hydrologically downgradient. It is also possible that

contaminants may migrate vertically. It should be noted that, drinking water supply wells in this area are

typically screened at approximately 500 feet bls, and a significant confining layer is present at about

150 to 250 feet bls. This confining layer was identified and reported by the Office of Land and Water

Resources in Public Water Supply (PWS). Report PWS-ID: 240005 Source ID: 12 (1993) and pertains to

wells installed within 2 miles of Site 1.

Contaminant transport is affected by the chemical and physical properties of both the soil and the

contaminants. Figure 3-2 presents the site conceptual model that illustrates these potential contaminant

migration pathways for Site 1. Another potential contaminant migration mechanism for Site 1 is the

discharge of the local, shallow groundwater to drainage ditches on the site. If disturbed, contaminants in

surface soil could also migrate from the site as consequence of airborne particulate emissions or

volatilization of VOCs.

6.4.2.2 Potential Receptors

NCBC Gulfport is an active facility and will remain active for the foreseeable future. Site 1 is currently a

training facility and is expected to be used for this purpose in the foreseeable future. Access to the site is

not restricted and older children could potentially play on the site. Because the site is currently active and

access is not limited, the baseline HHRA considered receptor exposure under residential, industrial, and

trespasser/recreational user land use scenarios. Based on current and potential future land use, the

following potential receptors described below and in Table 6-12 may be exposed to contaminated

environmental media within the study area.

Construction/Excavation Workers – Receptors under future land use. Construction activities are

currently planned for the study area. Construction workers are considered for future land use only and are

assumed to be exposed to surface/subsurface soil and sediment (by ingestion and dermal contact),

groundwater (by dermal contact and inhalation of volatiles), surface water (by ingestion and dermal

contact), and air (by fugitive dust and vapors if subsurface soil is excavated).

Site Commercial/Industrial Workers – Receptors under current and future land use. This includes adult

military and civilian personnel working daily at Site 1. These workers are assumed to be exposed to

surface soil, subsurface soil, and sediment (by ingestion and dermal contact) and to surface water (by

dermal contact and ingestion).

On-Site Maintenance Workers – Receptors under current and future land use. This receptor scenario

includes adult military and civilian personnel assigned to routine maintenance/security tasks for the
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training facility and base security. This receptor is assumed to be exposed to surface soil, subsurface soil,

and sediment (by ingestion and dermal contact) and to surface water (by dermal contact and ingestion).

Recreational Users/Trespassers (Adolescent and Adult) – Receptors under current and future land

use. This receptor is assumed to be exposed to surface soil, subsurface soil, and sediment (by ingestion

and dermal contact) and to surface water (by dermal contact and ingestion).

Residents (Child and Adult) – Receptors under future land use. Although a future on-site residential

scenario is highly unlikely, a future residential scenario is typically evaluated in a risk assessment for

decision-making purposes. It is assumed that a hypothetical resident may be exposed to surface soil,

subsurface soil, and sediment (by ingestion and dermal contact), groundwater (by ingestion, dermal

contact, and inhalation of volatiles), and surface water (by dermal contact and ingestion). Because the

potential for residential housing on land adjacent to the site cannot be entirely discounted, off-site

residents are considered plausible receptors under future land use. Conservatively, off-site residents are

assumed to be exposed to site contaminants in the same manner as on-site residents would be.

6.4.3 Central Tendency Exposure vs. Reasonable Maximum Exposure

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur

at a site" (USEPA, 1989). However, recent risk assessment guidance (USEPA, 1992) indicates the need

to address an average case or central tendency exposure (CTE).

To provide a full characterization of potential exposure, both RME and CTE are evaluated for Site 1. The

available guidance (USEPA, 1993d) concerning the evaluation of CTE is limited and, at times, vague.

Therefore, professional judgment was exercised when defining CTE conditions for a particular receptor.

Exposure factors and assumptions for the CTE are presented and discussed in Section 6.4.5.

6.4.4 Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only, is a reasonable maximum

estimate of the chemical concentration that is likely to be contacted over time by a receptor and is used to

calculate estimated exposure intakes.
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The following guidelines were used to calculate the EPCs for soil, groundwater, surface water and

sediment at Site 1:

 If a soil, surface water, or sediment dataset contained fewer than 10 samples, the EPC for the

RME and CTE cases was defined as the maximum detected concentration.

 If a soil, surface water, or sediment dataset contained 10 or more samples, the 95-percent upper

confidence limit (UCL) on the arithmetic mean, which was based on the distribution of the data

set, was selected as the EPC for the RME and CTE cases. EPCs were calculated following

USEPA’s Calculating UCLs for EPCs at Hazardous Waste Sites (USEPA, 2002c) using the

USEPA’s ProUCL software and guidance (USEPA, 2007a). In general, the concentration

selected for the EPC is the value recommended by the ProUCL software, subject to final review

by a statistician.

 USEPA Region IV (USEPA, 2000a) makes an exception to the use of the UCL as the EPC for

groundwater. According to the Region IV guidance, groundwater EPCs should be the arithmetic

average of the wells in the highly concentrated area of the plume. However, evaluating the

locations of positive detections for groundwater COPCs did not reveal a well-defined contaminant

plume. Therefore, the maximum detected concentrations were used as EPCs for groundwater

COPCs. Using maximum concentrations is a more conservative approach than using the

average concentrations from wells of the area of highest concentration because it assumes that

receptors are exposed to the greatest concentration at the site for the entire exposure duration,

which is unlikely.

Prior to statistical analysis (e.g., distribution analyses, the calculation of basic descriptive statistics and

UCLs, etc.), non-detect results were assigned a value of one-half the sample quantitation limit. Rejected

values ("R" flagged during data validation) were eliminated from further consideration because they were

regarded as unreliable. Estimated and biased values (flagged "J") were used at the reported value with the

realization that some uncertainty is associated with the reported numerical result. When duplicate sample

pairs are reported, the sample and duplicate were considered as two separate samples when determining

the minimum and maximum detected concentrations, but the average of the original and duplicate samples

was used for all calculations.

USEPA Region IV has adopted a Toxicity Equivalence Factor (TEF) approach to evaluate potentially

carcinogenic PAHs. These TEFs are based on the relative potency of each compound relative to that of

benzo(a)pyrene. The TEFs are used to convert each individual carcinogenic PAH concentration into an

equivalent concentration of benzo(a)pyrene. Using individual benzo(a)pyrene equivalent concentrations, an
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EPC for carcinogenic PAHs is derived. If all the carcinogenic PAHs were not detected in a sample, then

one half the sample quantitation limit for benzo(a)pyrene was used as the equivalent concentration for that

sample. The TEF approach was used for the sediment dataset only, because in all other media

carcinogenic PAHs were either not detected or only one carcinogenic PAH was detected.

The EPCs for the chemicals identified as COPCs in environmental media at Site 1 are presented in

Table 6-13 and the RAGS-Part D Tables in Appendix E-1.

6.4.5 Intake Estimation Methods and Exposure Parameters

To determine potential human health risks associated with Site 1, an estimate of chemical intake was made

in accordance with current USEPA guidance. Exposure parameters and exposure concentrations are used

to derive estimates of chemical intake for each exposure route, pathway, and receptor. The resulting

chemical intakes are integrated with the toxicity factors discussed in Section 6.5 to develop quantitative risk

estimates for potential receptors at the site. Intakes for the identified potential receptor groups are

calculated using current USEPA risk assessment guidance (USEPA, 1989; 2004c) and presented in the

risk assessment spreadsheets (Appendix E-1). In accordance with current USEPA guidance chemical

intakes (and risks) are estimated for both the CTE and RME conditions. Values of exposure parameters

used to quantify exposure for each receptor are presented in Tables 6-14 and 6-15 for the RME and CTE,

respectively.

The following sections present the equations used to estimate chemical intakes for the exposure routes

identified for quantitative evaluation. Example calculations for estimated intakes are provided in

Appendix E-2. Calculations of estimated intakes for all potential receptors are contained in Appendix E-1.

6.4.5.1 Exposure to COPCs in Soil/Sediment

The HHRA assumes that site maintenance workers, construction/excavation workers, industrial workers,

trespassers (adults and adolescents), and potential future residents may come into contact with

chemicals detected in soil or sediment at the site. Soil/sediment exposure routes are incidental ingestion

and dermal contact. A description of the methods and assumptions used to quantify soil and sediment

exposure follows.

Incidental Ingestion of Soil/Sediment. Intakes associated with soil ingestion are estimated using the

following equation (USEPA, 1989):

ATxBW

CFxEDxEFxFIxIRxC
Intake 
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where:

Intake = ingestion intake

C = chemical concentration in soil or sediment (mg/kg)

IR = soil/sediment ingestion rate (mg/day)

FI = fraction ingested from contaminated source (unitless)

EF = exposure frequency (days/year)

ED = exposure duration (years)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Incidental ingestion rates for potential receptors are based on the recommendations contained in current

risk guidance for the evaluation of the CTE and RME (USEPA, 1993d). Children are assumed to ingest

more soil than adults as a result of normal behavior such as purposely placing dirty objects in their mouth

and unintentional hand-to-mouth activities. The following ingestion rates for the CTE are used to quantify

risks in this HHRA: 100 mg/day for child residents, 50 mg/day for adult residents, adult and adolescent

trespassers, industrial workers, and site maintenance workers. Construction workers are expected to have

higher than average soil ingestion rates (165 mg/day) because of the increased potential for soil contact

typically associated with ground-intrusive activities (USEPA, 2002c). For the RME, the following ingestion

rates are used to quantify risks: 200 mg/day for child residents, 100 mg/day for adult residents, adolescent

trespassers, and site maintenance workers, 50 mg/day for adult trespassers and industrial workers, and

330 mg/day for construction workers. The fraction of soil ingested from the contaminated source is

conservatively assumed to be 1.0 for both the CTE and RME.

Site maintenance workers are assumed to be exposed to soil 12 days/year for 9 years for the CTE and

24 days/year for 25 years for the RME. Construction workers are assumed to be exposed to soil

250 days/year for one year for the RME and 125 days/year for one year for the CTE. Industrial workers

are assumed to be exposed to soil 250 days/year for 25 years for the RME and 219 days/year for 9 years

for the CTE. Adolescent trespassers are assumed to be exposed to soil 15 days/year for 11 years for the

CTE and 30 days/year for 11 years for the RME. Adult trespassers are assumed to be exposed to soil

15 days/year for 19 years for the CTE and 30 days/year for 19 years for the RME. Residents are

assumed to be exposed to soil 234 days per year for 9 years (2 years child + 7 years adult) for the CTE

and 350 days/year for 30 years (6 years child + 24 years adult) for the RME.
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For exposure to sediment, site maintenance workers and industrial workers are assumed to be exposed

24 days/year for the RME and 12 days/year for the CTE. Adolescent trespassers are assumed to be

exposed to sediment 30 days/year for the RME and 15 days/year for the CTE. Adult trespassers are

assumed to be exposed to sediment 30 days/year for the RME and 15 days/year for the CTE.

Construction/excavation workers and future residents are assumed to be exposed to sediment

30 days/year for the RME and 15 days/year for the CTE.

Adults (workers, trespassers, and residents) are assumed to weigh 70 kilograms (kg). The body weight for

adolescent trespassers (ages 6 to 16) is specified as 45 kg, and the weight of the child resident (0 to

6 years) is assumed to be 15 kg.

Exposure parameters for the soil ingestion route are summarized in Tables 6-14 and 6-15.

Dermal Absorption of Soil/Sediment. Doses for dermal contact with soil and sediment are estimated using

the following equation (USEPA, 2004c):

where: DEX = dermal dose (mg/kg-day)

C = chemical concentration in soil or sediment (mg/kg)

SA = skin surface area available for contact (cm
2
/day)

AF = soil-to-skin adherence factor (mg/cm
2
)

ABS = absorption factor (unitless)

EF = exposure frequency (days/year)

ED = exposure duration (years)

CF = conversion factor (1 x 10
-6

kg/mg)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Exposed surface areas of the body available for dermal contact are determined for each receptor based

on assumed human activities and clothing worn during exposure events. USEPA guidance

(USEPA, 1997c; 2004c) was used to develop the default assumptions concerning the amount of skin

surface area available for contact for a receptor. The skin surface areas used in risk assessment

calculations and the rationale for the selection of the surface areas are defined as follows:

ATxBW

CFxEDxEFxABSxAFxSAxC
DEX 
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 For adolescent trespassers, 25 percent of the total surface area is assumed to be available for

contact with soil. This skin surface area is assumed to be 3,250 square centimeters (cm
2
) for the

RME and CTE scenarios (USEPA, 1997c).

 The head, hands, and forearms of site maintenance workers, industrial workers, and

excavation/construction workers are assumed to available for contact (assuming that they wear a

short-sleeved shirt, long pants, and shoes). As recommended in RAGS Part E (USEPA, 2004c),

this skin surface area is assumed to be 3,300 cm
2

for the RME and CTE scenarios. This value

represents the average of the 50
th

percentile areas of males and females more than 18 years old.

 For adult trespassers and adult residents assumed to be exposed to soil and sediment, the

exposed surface areas available for contact are the values for the adult skin surface area for

exposure to soil recommended in RAGS Part E (USEPA, 2004c), 5,700 cm
2

for the RME and for

the CTE. This skin area assumes that the head, hands, forearms, and lower legs of the adult are

available for contact.

 For child residents assumed to be exposed to soil and sediment, the exposed surface areas

available for contact are the values for child skin surface area for exposure to soil recommended

in RAGS Part E (USEPA, 2004c), 2,800 cm
2

for the RME and for the CTE. This skin area

assumes that the head, hands, forearms, lower legs, and feet of the child are available for

contact.

The soil to skin adherence factors and chemical-specific dermal absorption factors provided in RAGS

Part E (USEPA, 2004c) are used to evaluate risks from exposure to soil. The following soil adherence

factors are used for the RME and CTE exposure scenarios:

 Industrial and site maintenance workers – 0.2 (mg/cm
2
) for the RME and 0.02 mg/cm

2
for the

CTE (Exhibit 3.5, USEPA, 2004c).

 Construction workers – 0.3 mg/cm
2

for the RME and 0.1 mg/cm
2

for the CTE

(Exhibit 3.3, USEPA, 2004c).

 Adult trespassers and adult residents – 0.07 mg/cm
2

for the RME and 0.01 mg/cm
2

for the CTE

(Exhibit 3.5, USEPA, 2004c).
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 Adolescent trespassers – 0.4 mg/cm
2

for the RME and 0.04 mg/cm
2

for the CTE

(Exhibit 3.3, USEPA, 2004c).

 Child residents – 0.2 mg/cm
2

for the RME and 0.04 mg/cm
2

for the CTE (Exhibit 3.5,

USEPA, 2004c).

For the constituents identified as COPCs in soil and sediment, the following dermal absorption factors are

used in this HHRA (USEPA, July 2004):

 PAHs - 0.13

 Dieldrin – 0.1

 Aroclor-1242 – 0.14

 Arsenic – 0.03

 Other Metals and Volatiles - not evaluated for dermal contact with soil (RAGS-Part E does not

provide absorption factors for metals other than arsenic and cadmium).

The same exposure frequencies, exposure durations, and body weights previously identified for ingestion

route of exposure are used to characterize dermal contact with soil and sediment. Exposure parameters for

the soil/sediment dermal absorption route are summarized in Tables 6-14 and 6-15.

6.4.5.2 Exposure to Groundwater

Future residential and construction worker, scenarios were developed for exposure to groundwater

primarily using current risk assessment guidance (USEPA, December 1989, May 1993, and July 2004).

The applicable groundwater exposure frequencies, exposure durations, and body weights for residents

are identical to those previously identified for soil contact.

Ingestion of Groundwater

Intakes for direct ingestion of groundwater are estimated using the following general equation

(USEPA, 1989):

ATxBW

EDxEFxIRxC
Intake 
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where:

Intake = ingestion intake (mg/kg-day)

C = chemical concentration in groundwater (mg/L)

IR = ingestion rate (L/day)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

Water ingestion rates for the adult resident are specified as 1.4 L/day (CTE) and 2.0 L/day (RME). For

the child resident, water ingestion rates are 0.66 L/day (CTE) and 1.5 L/day (RME).

Dermal Contact with Groundwater

The following equations are used to estimate doses resulting from dermal contact with groundwater

(USEPA, 2004c):

where: DAD = dermal dose (mg/kg-day)

DAevent = dose per event (mg/cm
2
/event)

EV = event frequency (events/day)

ED = exposure duration (years)

EF = exposure frequency (days/year)

A = skin surface area available for contact (cm
2
)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens: 365 days/year x ED

for carcinogens: 365 days/year x 70 years

ATxBW

AxEDxEFxEVxeventDA
DAD 
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The absorbed dose per event (DAevent) is estimated using a nonsteady-state approach for organic

compounds and a traditional steady-state approach for inorganics. The following equations apply for

organic chemicals:

where: tevent = duration of event (hour/event)

t
*

= time it takes to reach steady-state conditions (hour)

FA = fraction absorbed (dimensionless) – chemical specific

Kp = permeability coefficient from water through skin (cm/hour)

C = concentration of chemical in surface water (mg/L)

 = lag time (hour)

 = constant (unitless; equal to 3.1416)

CF = conversion factor (1x10
-3

L/cm
3
)

B = partitioning constant derived by Bunge Model (dimensionless)

Values for the chemical-specific parameters (t
*
, Kp, , and B) are obtained from the current dermal

guidance (USEPA, 2004c, Exhibit B-3) and are presented in Appendix E-1. If published values are not

available for a particular compound, they were calculated using equations provided in the USEPA dermal

guidance.

The following equation was used to estimate DAevent for inorganics:

DAevent = Kp x C x tevent

The recommended default value of 1x10
-3

was used for inorganic chemicals, unless chemical-specific

data were available in RAGS-Part E.

Whole body contact was assumed for dermal contact with groundwater for the residential scenario. A

value of 18,000 cm
2

is used for the adult resident for both the CTE and RME scenario (USEPA, 2004c).

For the child resident, a skin surface area of 6,600 cm
2

is used for the CTE and RME scenarios. For

excavation/construction workers exposed to groundwater, the exposed skin surface area is assumed to

be 3300 cm
2
(USEPA, 1997c). This assumes that approximately 18 percent of the total body surface area

is available for contact with groundwater. The estimated exposure time (i.e., length of shower or bath) is
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15 minutes for the CTE and 20 minutes for the RME. Construction/excavation workers are assumed to

be exposed to shallow groundwater in a trench 4 hours/day for the RME and 2 hours/day for the CTE. An

event frequency of one per day is assumed for the CTE and RME (residents were assumed to take one

shower or bath per day).

Exposure parameters for exposure to groundwater are summarized in Tables 6-14 and 6-15.

Inhalation of Volatiles in Groundwater

Groundwater exposure may also result in chemical intake through inhalation if the water resource is used

as a domestic water supply or is exposed during construction activities, and VOCs are present in the

groundwater. This exposure route is plausible for residential receptors that may be exposed while

showering, bathing, washing dishes, etc., or for construction workers contacting shallow groundwater

during excavation activities. Per USEPA Region IV risk assessment protocol, it will be assumed that the

chemical intake resulting from a showering exposure is equivalent to the chemical intake from ingestion of

two liters of water.

Inhalation of Volatiles via Vapor Intrusion from Groundwater into Indoor Air

Volatilization of chemicals from groundwater into indoor air may occur, thereby exposing individuals

inside buildings or dwellings. Therefore, potential risks associated with chemical concentrations in indoor

air as a result of vapor migration from impacted groundwater are evaluated for industrial workers and

hypothetical future residents. The Johnson and Ettinger Vapor Intrusion Model (USEPA, 2004b) is used

to determine the indoor air concentration of a chemical that is present in groundwater. The model

assumes that vapors of volatile chemicals are emitted from groundwater, migrate through surface and

subsurface soil, through cracks in the building foundation, and accumulate in air inside buildings. The

Johnson and Ettinger model assumes that residential dwellings have been constructed on the site and

that the dimensions of these buildings and ventilation rates are typical of residential dwellings in the

United States. The results of the vapor intrusion evaluation are presented in the uncertainty section

(Section 6.7.3.6) due to the uncertainty associated with the EPCs generated using the Johnson and

Ettinger volatilization model. Input values and results of the vapor intrusion model are included in

Appendix E-3.
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Exposure of Workers to Volatiles in a Construction/Utility Trench

Construction workers may be exposed to COPCs that have volatilized from groundwater when excavation

exposes the shallow groundwater table. Construction worker exposure associated with the inhalation

route was estimated in the following manner (USEPA, 2009):

where:

EC = exposure concentration (mg/m
3
)

Cair = concentration of chemical in air (mg/m
3
)

ET = exposure time (hours/day)

EF = exposure frequency (days/yr)

ED = exposure duration (yr)

AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/yr x 24 hours/day;

for carcinogens, AT = 70 yr x 365 days/yr x 24 hours/day

The same exposure frequency and exposure time used to estimate intake from dermal contact with

groundwater were used to evaluate intake from inhalation of VOCs from groundwater during construction

activities.

There are no well-established models available for estimating migration of volatiles from groundwater into

a construction/utility trench. To estimate the EPC for air in a construction trench, this HHRA uses the

approach suggested by the Virginia Department of Environmental Quality (VDEQ, 2004), which is based

on a combination of a vadose zone model (to estimate volatilization of gases from contaminated

groundwater into a trench) and a box model (to estimate dispersion of the contaminants from the air

inside the trench into the above-ground atmosphere). The VDEQ methodology is described in the

following paragraphs.

The airborne concentration of a contaminant in a trench can be estimated using the following equation:

Cair = CGW x VF

where:

Cair = air concentration of contaminant in the trench µg/m
3

CGW = concentration of contaminant in groundwater µg/L

VF = volatilization factor L/m
3

(AT)

ED))(ET)(EF)((C
=EC air



Rev. 2
04/12/13

13JAX0043 6-29 CTO 0065

It is assumed that a construction project could result in an excavation of 15 feet bls or less. If the depth to

groundwater at a site is less than 15 feet, the VDEQ model assumes that a worker would encounter

groundwater when digging an excavation ditch or a trench. The worker would then have direct exposure

to the groundwater. The worker would also be exposed to contaminants in the air inside the trench that

would result from volatilization from the groundwater pooling at the bottom of the trench.

The following equation is used to calculate the volatilization factor (VF) for a trench less than 15 feet

deep:

VF = ( Ki x A x F x 10
-3

x 10
4

x 3,600 ) / ( ACH x V )

where:

Ki = overall mass transfer coefficient of contaminant (cm/s)

A = area of the trench (m
2
)

F = fraction of floor through which contaminant can enter (unitless)

ACH = air changes per hour (h
-1

) = 360 h
-1

V = volume of trench (m
3
)

10
-3

= conversion factor (L/cm
3
)

10
4

= conversion factor (cm
2
/m

2
)

3,600 = conversion factor (seconds/hour)

Studies of urban canyons suggest that if the ratio of trench width, relative to wind direction, relative to

trench depth is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits

the degree of gas exchange with the atmosphere and, based upon measured ventilation rates of

buildings, the air changes per hour (ACH) is assumed to be 2. Based upon the ratio of trench depth to

the average wind speed, if the ratio of trench width to trench depth is greater than 1, the air exchange

between the trench and above-ground atmosphere is not restricted, and the ACH is assumed to be 360.

The exposure assessment performed for these HHRAs assumes the width-to-trench depth ratio is greater

than 1; therefore, the ACH is set at 360.

Ki is calculated using the following equation:

Ki = 1 / {(1/kiL) + [(RT) / (Hi kiG)]}
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where:

Ki = overall mass transfer coefficient of containment (cm/s)

kiL = liquid-phase mass transfer coefficient of i (cm/s)

R = ideal gas constant (atm-m
3
/mole-°K) = 8.2 x 10

-5

T = average system absolute temperature (°K) (Default = 298°K)

Hi = Henry's Law constant of i (atm-m
3
/mole)

kiG = gas-phase mass transfer coefficient of i (cm/s)

The formulas for calculating kiL and kiG are as follows:

kiL = (MWO2/MWi)
0.5

x (T/298) x kL,O2

where:

kiL = liquid-phase mass transfer coefficient of component i (cm/s)

MWO2 = molecular weight of oxygen (g/mole)

MW i = molecular weight of component i (g/mole)

kL,O2 = liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s) =

0002 cm/s

kiG = (MWH2O/MW i)
0.335

x (T/298)
1.005

x kG,H2O

where:

kiG = gas-phase mass transfer coefficient of component i (cm/s)

MWH2O = molecular weight of water (g/mole)

kG,H2O = gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)=

0.833 cm/s (Superfund Exposure Assessment Manual, USEPA, 1988).

Chemical properties were obtained from the Supplemental Guidance for Developing Soil Screening

Levels for Superfund Sites (USEPA, 2002b).

6.4.5.3 Exposure to Surface Water

Direct contact with surface water may occur while potential receptors are involved in work or play at

Site 1. Since surface water is only present on the site during and immediately after storm events,

swimming is not likely to occur on Site.1. Therefore, this scenario conservatively assumes that receptors

are exposed by incidental ingestion and dermal contact while wading. Ingestion of surface water is

conservatively evaluated but it is not expected to be a significant exposure pathway for the wading

scenario.
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Incidental Ingestion of Surface Water

Potential receptors may incidentally ingest small amounts of surface water while wading in Canal No. 1.

Intakes associated with ingestion of surface water were evaluated using the following equation

(USEPA, 1989):

where:

Intakewi = intake of chemical "i" from water (mg/kg/day)

Cwi = concentration of chemical "i" in water (mg/L)

IRw = ingestion rate for surface water (L/hour)

ET = exposure time for surface water (hour/day)

EF = exposure frequency (days/year)

ED = exposure duration (year)

BW = body weight (kg)

AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

An ingestion rate of 0.01 L/hour is used for adults and adolescents under CTE and RME conditions and

0.05 L/hour for children (USEPA, 2000a). Exposure times, which are based on professional judgment with

consideration of anticipated activities, are specified as 1.0 hour/day for the CTE and RME. Because surface

water and sediment exposure coincides, the same exposure durations and frequencies previously identified

for exposure to sediment are used to evaluate inadvertent surface water ingestion. Exposure factor values

for ingestion of surface water are summarized in Tables 6-14 and 6-15.

The same equations used to assess dermal exposure to groundwater are used to evaluate dermal

exposure to surface water. The following skin surface areas are used for evaluating dermal exposure to

surface water: 3300 cm
2

is used as the exposed surface area for site maintenance workers,

excavation/construction workers, and industrial workers, for the CTE and RME; 3,250 cm
2

is used for

adolescent trespassers and 2800 cm
2

is used as the exposed skin surface area for child residents.

5700 cm
2

is used for adult trespassers and adult residents. The same exposure times, frequencies, and

durations used to assess ingestion of surface water were used to estimate intakes for dermal exposure.

(BW)(AT)

ED))(ET)(EF)()(IR(C
=Intake wwi

wi
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6.4.5.4 Exposures to Lead

Lead was not selected as a COPC for direct contact scenarios in the environmental media at Site 1 and

therefore is not anticipated to pose a threat to human health through direct contact pathways. Lead was

only selected as a COPC for the surface soil migration to groundwater pathway, and the migration to

groundwater pathway is not evaluated quantitatively in this HHRA. Therefore, the methodology for

evaluating exposures to lead is not presented.

6.5 TOXICITY ASSESSMENT

Oral and inhalation RfDs and CSFs used in the HHRA for Site 1 were obtained from the following primary

literature sources:

 IRIS (online at http://cfpub.epa.gov/ncea/iris/index.cfm).

 USEPA Provisional Peer Reviewed Toxicity Values – The Office of Research and

Development/National Center for Environmental Assessment Superfund Health Risk Technical

Support Center develops Provisional Peer Reviewed Toxicity Values on a chemical-specific basis

when requested by USEPA’s Superfund program.

 Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry

(ATSDR) Minimal Risk Levels, and the Annual Health Effects Assessment Summary Tables (HEAST)

(USEPA, 1997b).

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS on-line database

is the preferred source of toxicity values. This database is continuously updated and values presented

have been verified by USEPA. The ORNL RSL Table (April 15, 2009) was also used as a source of

toxicity criteria when the criteria were not available from the aforementioned references. The RfDs and

CSFs for the constituents selected as COPCs for Site 1 are presented in Tables 6-16 through 6-19.

6.5.1 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are typically expressed as administered doses; therefore, these values

are considered inappropriate for estimating the risks associated with dermal routes of exposure. Oral

dose-response parameters based on administered doses must be adjusted to absorbed doses before the

evaluation of estimated dermal exposure intakes is made.
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The adjustment from administered to absorbed dose was made using chemical-specific absorption

efficiencies published in available guidance [i.e., USEPA, 2004c (the primary reference), IRIS, ATSDR

toxicological profiles, etc.] and the following equations:

where: ABSGI = absorption efficiency in the gastrointestinal tract.

Absorption efficiencies used in the risk assessments reflect USEPA’s current dermal assessment

guidance (USEPA, 2004c).

6.5.2 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The

most extensively studied PAH is benzo(a)pyrene, which is classified by USEPA as a probable human

carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate

CSFs for other carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept

of estimated orders of potential potency, which relate the potency of the other potentially carcinogenic

PAHs to the potency of benzo(a)pyrene, as presented in current USEPA guidance (USEPA, 1993e). The

equivalent oral and inhalation CSFs for these chemicals were derived by multiplying the CSFs for

benzo(a)pyrene by the orders of potential potency.

USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005e) and Supplemental Guidance of

Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005f) specifies the use of

age-dependent adjustment factors (ADAFs) for carcinogens that act via a mutagenic mode of action.

Carcinogenic PAHs are included in the group of chemicals that have been determined to act via the

mutagenic mode of action. No chemical-specific ADAFs have been derived for carcinogenic PAHs,

therefore the following default ADAFs were used: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no

adjustment) for ages 16 to 70. The ADAFs were used in evaluating exposures to carcinogenic PAHs for

adolescent trespassers and hypothetical residents.

6.5.3 Toxicity Criteria for Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the

hexavalent state. Because there is no evidence to support the conclusion that hexavalent chromium is

present at Site 1, speciation analyses were not completed for samples collected at Site 1. However, risks

RfD = (RfD )(ABS )dermal oral GI

CSF = (CSF ) / (ABS )dermal oral GI
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associated with this chemical were assessed by conservatively assuming that 100 percent of the

chromium detected in an environmental medium is present in the hexavalent state.

6.5.4 Toxicity Criteria for Trichloroethene

Toxicity criteria (i.e., RfDs, CSFs) for trichloroethene are not currently published on the USEPA’s IRIS

database or in HEAST. As per Navy policy, the Cal EPA values (Cal EPA, 2002) were used to estimate

risks for trichloroethene in this risk assessment. The uncertainty associated with the use of the California

EPA toxicity values relative to draft USEPA values is discussed in Section 6.7.4.4.

6.6 RISK CHARACTERIZATION

The baseline HHRA evaluates potential health risks associated with human exposure to chemicals present

at Site 1. Quantitative risk estimates are based on the conservative assumption that an individual is

exposed to multiple COPCs by multiple exposure pathways. In accordance with USEPA guidance,

chemical- and pathway-specific risks are summed to provide estimates of total risk for a given receptor.

Risk estimates are developed by integrating the chemical intake levels with chemical-specific toxicity factors.

Risk assessment calculations are contained in Appendix E-1 and example calculations are provided in

Appendix E-2.

Incremental Lifetime Cancer Risk (ILCR) estimates are generated for each COPC using estimated

exposure intakes and published CSFs, as follows:

ILCR = Estimated Exposure Intake x CSF

An ILCR of 1x10
-6

indicates that the exposed receptor has a one-in-one-million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.

Non-carcinogenic risks are assessed using the concept of HQs and HIs. The HQ for a COPC is the ratio

of the estimated intake to the RfD, as follows:

HQ = (Estimated Exposure Intake) /(RfD)

An HI for a given exposure route is generated by summing the individual HQs for all COPCs. The HI is

not a mathematical prediction of the severity of toxic effects and is therefore not a true risk. It is simply a

numerical indicator of the possibility of the occurrence of non-carcinogenic (threshold) effects.
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6.6.1 Comparison of Quantitative Risk Estimates to Benchmarks

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a

site, quantitative risk estimates are compared to typical benchmarks. The USEPA has defined the range

of 10
-4

to 10
-6

as the ILCR target range for hazardous waste facilities addressed under CERCLA and

RCRA. While USEPA guidance will allow higher concentrations reflected in the 1 x 10-4 to 1 x 10-6 site

risk range, Mississippi is a state that utilizes a 1 x 10-6 risk level. Therefore, individual or cumulative

ILCRs greater than 1 x 10-6 are considered to be "unacceptable" by the MDEQ.

An HI exceeding unity (1) indicates that there may be potential non-carcinogenic health risks associated

with exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are

segregated (and the HI is calculated on a target organ/target effect basis). Only those chemicals that

affect the same target organ(s) or exhibit similar critical effect(s) are regarded as truly additive.

Consequently, it may be possible for a cumulative HI to exceed 1.0, but no adverse health effects are

anticipated if the COPCs do not affect the same target organ or exhibit the same critical effect. Individual

target organ HIs for all receptors are presented in the RAGS Part D tables (Table 9s) presented in

Appendix E-1.

6.6.2 Risk Assessment Results

The baseline HHRA conducted for Site 1 evaluates the risks potentially incurred by site maintenance

workers, industrial workers, construction/excavation workers, adult and adolescent trespassers, and

hypothetical future residents. All potential receptors were evaluated for exposure to COPCs in soil,

surface water, and sediment. Construction/excavation workers and residents were also evaluated for

exposure to groundwater. Both RME and CTE exposure scenarios were evaluated. Tables 6-20 and

6-21 contain a summary of the estimated risks for Site 1 for the RME and CTE, respectively. Calculations

of the detailed, chemical-specific risks for Site 1 are included in Appendix E-1. The following sections

discuss the results of the risk characterization.

6.6.2.1 Carcinogenic Risks - RME

Quantitative estimates of carcinogenic effects are presented in the form of ILCRs. The target risk

benchmark for carcinogenic effects, as defined by the MDEQ, is 1x10
-6

. Estimated ILCRs for Site 1 are

discussed in the following subsections. The carcinogenic risks calculated for the RME case are

summarized in Table 6-20.

The ILCR for the construction worker and adult trespasser were less than the MDEQ’s risk management

benchmark (1x10
-6

) and less than USEPA target risk range of 10
-4

to 10
-6

. The ILCRs for the site
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maintenance worker, site industrial worker, and the adolescent trespasser all slightly exceeded the

MDEQ risk benchmark of 1x10
-6

(total ILCRs were 2x10
-6

, 7x10
-6

, and 2x10
-6

, respectively) but were well

within the USEPA target range of 10
-4

to 10
-6

. Dieldrin in surface soil and Aroclor-1242 in subsurface soil

for the industrial worker were the only individual chemicals to have risk estimates exceeding 1x10
-6

.

The total ILCRs for hypothetical future residents (adult and child ILCRs both = 3x10
-4

) and lifelong

residents (ILCR = 5x10
-4

) exceed the MDEQ goal for cumulative site risk (1x10
-6

) and the USEPA’s target

risk range of 10
-4

to 10
-6

when estimated for monitoring well groundwater and soil, surface water, and

sediment. Adult and child total ILCRs were each 1x10
-5

and when estimated for DPT groundwater, soil,

surface water, and sediment; the lifelong resident ILCR was 5x10
-5

for these media. The elevated

residential risk is primarily due to exposure to arsenic in groundwater via the ingestion pathway. To a

lesser extent, tetrachloroethene, dieldrin, arsenic, and Aroclor-1242 in soils contribute risk to the

residential receptors; these chemicals have individual risks that are less than or equal to 10
-6

.

The chemical-specific risks are presented in the RAGS-Part D tables located in Appendix E-1.

6.6.2.2 Non-carcinogenic Effects - RME

Quantitative estimates of non-carcinogenic (toxic) effects are presented in the form of HQs and HIs. As

discussed above, the risk benchmark for HQs and HIs (calculated on a target organ specific basis) is 1

(USEPA, 1989). Estimated HQs and HIs for Site 1 are discussed below.

Cumulative HIs for construction/excavation workers, site maintenance workers, site industrial workers,

adolescent trespassers, and adult trespassers under the RME scenario were less than unity (1),

indicating that no toxic effects are anticipated for these receptors under the defined exposure conditions.

Cumulative HIs for the future adult and child residents were 20 and 6, respectively. Primary contributors

to the residential HIs were arsenic, iron, and thallium in groundwater for both receptors and manganese in

groundwater for the child resident only. Risk estimates calculated for ingestion exceeded those calculated

for the dermal and inhalation routes of exposure.

The HIs for exposure to soil, surface water, and sediment were less than unity for all receptors.

6.6.3 CTE Evaluation

As discussed in Section 6.4.3, an evaluation of the potential risks associated with the CTE scenario is

included to provide a measure of the central or average case exposure. Summaries of the estimated risks

for the CTE scenarios are contained in Table 6-21.



Rev. 2
04/12/13

13JAX0043 6-37 CTO 0065

6.6.3.1 Carcinogenic Risks - CTE

The ILCRs for construction/excavation workers, site maintenance workers, and both adolescent and adult

trespassers were less than the MDEQ goal for cumulative site risk (1x10
-6

). The site industrial worker had

a total ILCR equal to 1x10
-6

and thus did not exceed the MDEQ target cancer risk benchmark.

All the residential receptors had ILCRs exceeding both the MDEQ goal (1x10
-6

) and the USEPA target

range of 1x10
-4

to 1x10
-6

with estimated ILCRs of 2x10
-5

, 4x10
-5

, and 6x10
-5

respectively for the child,

adult, and lifelong hypothetical resident receptors when exposed to monitoring well groundwater, soil,

sediment, and surface water. Risks were less for the same receptors when estimated for DPT

groundwater, soil, sediment, and surface water (2x10
-6

, 1x10
-6

, and 3x10
-6,

respectively). The elevated

residential risk is primarily due to exposure to ingestion of arsenic in groundwater.

6.6.3.2 Non-carcinogenic Effects - CTE

Target organ-specific HIs for construction/excavation workers, site maintenance workers, site industrial

workers, adolescent trespassers, and adult trespassers under the CTE scenario were less than unity (1),

indicating that no toxic effects are anticipated for these receptors under the CTE exposure conditions.

The HIs for both the child and adult residents exceeded unity on a target organ-specific basis. Total HIs

were 6 and 3 for the child and adult residents, respectively for monitoring well groundwater, soil,

sediment, and surface water. The primary chemicals contributing to the elevated residential

non-carcinogenic risks were arsenic, iron, and thallium through groundwater ingestion.

6.7 UNCERTAINTY ANALYSIS

The baseline HHRA for Site 1 was performed in accordance with current USEPA guidance. However, there

are varying degrees of uncertainty associated with the baseline HHRA. This section presents a brief

summary of uncertainties inherent in the risk assessment and includes a discussion of how they may affect

the quantitative risk estimates and conclusions of the risk analysis.

6.7.1 General Uncertainty in Risk Assessment

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the

grouping of samples, and the procedures used to include or exclude constituents as COPCs. Uncertainty

associated with the exposure assessment includes the values used as input variables for a given intake

route or scenario, the assumptions made to determine EPCs, and the predictions regarding future land

use and population characteristics. Uncertainty in the toxicity assessment includes the quality of the
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existing toxicity data needed to support dose-response relationships and the weight-of-evidence used to

determine the carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated

with exposure to multiple chemicals and the cumulative uncertainty from combining conservative

assumptions made in earlier steps of the risk assessment process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the

assumptions made throughout the risk assessment, including selection of COPCs and selection of values

for dose-response relationships. To account for uncertainties in the development of a risk assessment,

conservative estimates must be made to make sure that the particular assumptions made are protective

of sensitive subpopulations and the maximum exposed individuals. Therefore, throughout the entire risk

assessment, assumptions that consider safety factors are made so that the final calculated risks are

overestimated, and consequentially, very conservative.

The major sources of uncertainty associated with this risk assessment are discussed below.

6.7.2 Uncertainty in Selection of COPCs

A minor amount of uncertainty is associated with the selection of COPCs that may affect the numerical

risk estimates presented in the risk assessment. The most significant issues related to uncertainty in

COPC selection are the existing database (i.e., the use of validated or unvalidated sample results), the

inclusion of chemicals potentially attributable to background, the screening levels that are used, the

exclusion of historical data from the risk assessment, and the absence of screening levels for a few

chemicals detected in the site media. A brief discussion of each of these issues is provided in the

remainder of this section.

6.7.2.1 Existing Databases

The data used in the risk assessment for Site 1 were obtained from samples collected as part of the field

efforts performed by Tetra Tech in 2008. No historical data were used for risk assessment purposes. All

analytical data were validated according to the methodologies specified in the Work Plan (Tetra Tech,

2009). The qualification of data during the formal data validation process is not expected to compromise

the results of the HHRA. Analytical data qualified as estimated were utilized, even though the reported

positive concentrations or sample-specific quantitation limits may be somewhat imprecise. The use of

estimated data adds to the uncertainty associated with the risk assessment. However, the associated

uncertainty is expected to be negligible compared to the other uncertainties inherent in the risk evaluation

process (i.e., uncertainties with land uses, exposure scenarios, toxicological criteria, etc.). Analytical data

qualified for blank contamination were used in the baseline risk assessment. When determining exposure

concentrations via statistical procedures, chemicals not detected were conservatively assumed to be
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present at concentrations equal to one-half the sample-specific quantitation limits. Analytical results for

some chemicals qualified “R," unreliable, were not used in the risk assessment.

6.7.2.2 Exclusion of Historical Data from the Risk Assessment

Data collected from the most recent sampling events by Tetra Tech in 2008, were used to evaluate

potential risks for Site 1. Historical data collected for soil, groundwater, surface water, and sediment

investigations were not used in this assessment. This is because the historical data was more than

10 years old and did not meet current standards for methods and reporting limits.. Exclusion of the

historical data from the risk assessment may result in uncertainty in the COPC selection and in the

exposure concentrations used to quantitate risks. However, since the most recent data were used to

assess risks, the uncertainty associated with the omission of historical data should be minimal, and

conclusions of the risk assessment were probably not affected by the exclusion of the historical data from

the risk assessment.

6.7.2.3 Chemicals Potentially Attributable to Background

No chemicals in soil, surface water, or sediment were eliminated as COPCs on the basis of background.

This is an important consideration when interpreting the results of the HHRA for Site 1 because arsenic

was identified as a risk driver in soils and sediment. As indicated previously, some of the sample

concentrations of arsenic in soil and groundwater are also within naturally occurring levels in Mississippi

and in the U.S. The inclusion of some metals present at background concentrations in the quantitative

risk evaluation can contribute to the overestimation the risks. Several metals selected as COPCs in soil

were within published background ranges in literature (see Sections 6.3.2 and 6.3.3). For example,

estimated ILCRs for arsenic in surface and subsurface soil exceeded 1 x 10
-6

, the MDEQ target risk

threshold, for the hypothetical lifelong resident. However, if the risks due to arsenic are excluded, the

ILCRs for these media would still exceed 1 x 10
-6

due to the presence of organic COPCs.

Several upgradient wells were used as background locations for the groundwater datasets. However, no

groundwater chemicals were eliminated from COPC selection on the basis of background. Therefore, no

uncertainty is introduced through eliminating chemicals detected in groundwater by means of a

background screen. However, in the case of the monitoring well samples, only one upgradient sample

(01GW2301) provided background data. Therefore, the background dataset is very small, and only a

maximum concentration comparison between site data and the background data sample could be

conducted. The use of a more robust background dataset might have affected the outcome of the

background screen. As previously mentioned, per the scientific literature consulted, arsenic, iron, and

manganese concentrations detected in the site monitoring wells are within the concentration range

typically found in groundwater (Dragun, 1988).
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It was also previously noted that tetrachloroethene was detected in the upgradient (background)

monitoring well sample (01GW2301) but was not detected in any of the non-background monitoring well

samples. The positive detection of tetrachloroethene in the background sample (2.5 µg/L) does exceed

the ORNL screening level for tetrachloroethene in tap water of 0.11 µg/L. The estimated ILCR based on

this concentration is approximately 2 x 10
-5

((2.5 µg/L) / (0.11 µg/L)*1 x 10
-6

). However, the concentration

of tetrachloroethene in the background sample does not exceed the MCL/Mississippi TRG for

groundwater of 5 µg/L.

Trichloroethene was detected at Site 1 in the background monitoring well sample at a concentration of

1.3 µg/L, which is less than the ORNL RSL for tap water. Therefore, trichloroethene would not have been

selected as a COPC for the direct contact pathway even if the upgradient well sample had been included

in the Site 1 data set.

Risks due to background concentrations as discussed above have considerable uncertainty because it is

unknown if the contamination represented in the upgradient well is due to another source unrelated to

Site 1. Also, tetrachloroethene was not detected in any of the 21 monitoring well samples used to

represent Site 1 and trichloroethene was only detected in 1 of the 21 site (non-background) samples.

6.7.2.4 COPC Screening Levels

The use of risk-based screening levels for soil and groundwater based on conservative residential land

use scenarios corresponding to an ILCR of 10
-6

and HI of 0.1 should make certain that the significant

contributors to risk from a site are evaluated. The elimination of chemicals that are present at

concentrations that correspond to an ILCR less than 10
-6

and an HI less than 0.1 should not affect the

final conclusions of the risk assessment because these chemicals are not expected to cause a potential

health concern at the concentrations detected.

6.7.2.5 Absence of COPC Screening Levels

Because of the lack of toxicity criteria, ORNL RSLs and MDEQ Tier 1 TRGs are not available for calcium,

magnesium, sodium, and potassium. This may lead to a slight underestimation of potential risks.

However, these inorganics are essential nutrients, commonly detected in environmental media, and

receptor risks should not be underestimated due to excluding these nutrients from COPC selection.

Risk-based screening levels are also currently not available for several organic constituents detected at

Site 1 (i.e., phenanthrene, alpha- and gamma-chlordane, delta-BHC, endosulfan II, endosulfan sulfate,
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and endrin aldehyde). Therefore, screening levels available for surrogate chemicals were used as

screening levels for these constituents. In the COPC selection for Site 1, the screening level for pyrene

was used as a surrogate for phenanthrene, chlordane was used as a surrogate for alpha- and

gamma-chlordane, alpha-BHC was used as a surrogate for delta-BHC, endosulfan was used as a

surrogate for endosulfan II and endosulfan Sulfate, and endrin was used as a surrogate for endrin

aldehyde. The use of these surrogates may increase the uncertainty in the risk assessment. The

direction of bias cannot be determined.

6.7.3 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arises because of the methods used to calculate EPCs, the

determination of land use conditions, the selection of receptors and scenarios, and the selection of

exposure parameters. Each of these is discussed below.

6.7.3.1 Uncertainty in the Elimination of Exposure Routes/Pathways

Potential risks were evaluated for all environmental media sampled at Site 1. Surface water and sediment

were evaluated for ingestion and dermal contact. Inhalation of volatiles from surface water and sediment

was not evaluated because potential risks from inhalation are expected to be minimal for these media. In

addition, predictive models are currently not available for these scenarios. The omission of these exposure

pathways/routes may result in an underestimation of total risks for the site, but the underestimation is

expected to be minimal when compared to risks for other media and exposure routes.

6.7.3.2 Exposure Point Concentrations

Uncertainty is associated with the use of the 95 percent UCL on the mean concentration as the EPC. As

a result of using the 95 percent UCL, the estimations of potential risk are most likely to be overestimated

because this is a representation of the upper limit that potential receptors would be exposed to over the

entire exposure period. In some cases (e.g., surface water and sediment), the maximum concentration

was used as the EPC because the dataset contained less than 10 samples. The maximum concentration

is also used when the UCL is greater than the maximum concentration. The use of the maximum

concentration as the EPC tends to overestimate potential risks because receptors are assumed to be

exposed continuously to the maximum concentration for the entire exposure period, which is unlikely.

EPCs for groundwater were also maximum concentrations, as no contaminant plume was well defined in

the groundwater samples from Site 1. The maximum detected concentration was also used as the EPC

for the COPCs selected in subsurface soil, surface water, and sediment because these datasets

contained fewer than 10 samples. This is an important consideration for Aroclor-1242 in subsurface soil,
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which was a risk driver for the industrial worker and the residents (child/adult/lifelong). As a result, the

industrial worker and residential risks due to this chemical are likely overestimated.

Uncertainty is also introduced when the non-detects are assigned a value of one-half the quantitation limit

when calculating the EPC. This may either overestimate or underestimate the risks to potential receptors.

6.7.3.3 Land Use

Uncertainty and conservatism may be introduced into the risk assessment when estimated risks are not

based on current land use patterns. The risks calculated in this HHRA are based on current and projected

land use at NCBC. Site 1 is currently used as a training facility, and the site is expected to be used for

this purpose in the future. Access to the site is not restricted and adolescents have the potential to play

on the site. For this reason, trespassers (adolescent and adult) were evaluated in the risk assessment

and were assumed to be exposed to site media for 30 days per year in the RME scenario and 15 days

per year in the CTE scenario. However, an additional consideration is that if the landfill area is capped in

the future, the pathway is no longer complete for receptor exposure to chemicals in the soils contained

under the cap. Much of the uncertainty in this risk assessment is related to groundwater usage (the

elevated risks calculated for Site 1 are mainly due to exposure to groundwater). The risk assessment

assumes that groundwater is used as a source of domestic drinking water. However, the groundwater is

not currently used for this purpose, and it is unlikely that groundwater at the site would be used as a

source of potable water in the future. The land use controls in place at Site 1 are expected to ensure that

no wells will be installed on the site for domestic or commercial purposes in the future as well. The

hypothetical residential receptors were evaluated mainly for the purpose of decision making because it is

unlikely that the future land use of Site 1 will become residential. However, as stated in the work plan, it

is possible that areas adjacent to Site 1 could be used as residential areas. The plausible future “off-site”

residential scenario was evaluated using the future on-site residential exposure factors. Thus, the

residential scenario should overestimate risks to potential future off-site residents.

6.7.3.4 Exposure Parameters

Each exposure factor selected for use in the risk assessment contains some associated uncertainty.

Generally, exposure factors are based on surveys of physiological and lifestyle profiles across the United

States. The attributes and activities studied in these surveys generally have a broad distribution. To

avoid underestimation of exposure, USEPA guidelines (e.g., USEPA, 1991b) for the RME receptor were

used, if applicable, which generally specify the use of the 95th percentile for most parameters. Therefore,

the selected exposure factors for the RME receptor represent the upper bound of the observed or

expected practices which are characteristic of the majority of the population. Because the USEPA does

not provide values for exposure factors for some receptors/pathways, professional judgment is used to



Rev. 2
04/12/13

13JAX0043 6-43 CTO 0065

determine some values. When using professional judgment, an effort was made to be reasonably

conservative. However, the use of professional judgment adds uncertainty to the risk assessment.

Generally, uncertainty can be assessed for many assumptions made in determining factors for calculating

exposures and intakes. Many of these parameters were determined from the statistical analyses of

human population characteristics. Often, the database used to summarize a particular exposure

parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables in the

RME scenario have low uncertainty. For many parameters for which limited information exists

(e.g., dermal absorption), greater uncertainty exists. For example, current USEPA guidance

(USEPA, 2004c) does not provide dermal absorption factors for exposure to most metals (except arsenic

and cadmium) and VOCs in soil. Therefore, risks for dermal contact with soil are not evaluated for metals

other than arsenic and cadmium. Consequently, risks from exposure to soil may be underestimated by

omitting metals from the dermal risk assessment (no VOCs were selected as COPCs in soil).

6.7.3.5 Uncertainty Associated with the Johnson and Ettinger Model

As discussed in Section 6.4.5.2, exposures by hypothetical residents to COPCs that may migrate from

groundwater into indoor air were evaluated with USEPA’s Johnson and Ettinger volatilization model

(USEPA, 2004b). The results of the vapor intrusion evaluation are not included in the quantitative risk

assessment presented in Section 6.6.2 because of the uncertainty associated with the air concentrations

generated using the Johnson and Ettinger Model. Results of the evaluation and uncertainties associated

with the risks are presented in Table 6-22 and discussed in the following paragraphs. The model results

are also included as Appendix E-3.

Trichloroethene was the only COPC selected for the vapor intrusion pathway. The estimated ILCR for

residential receptors was 1x10
-7

, which is less than the MDEQ goal for total site risk of 1 x 10
-6

. The EPC

used in the risk modeling was 0.32 µg/L.

Although they were not evaluated in this HHRA, HIs and ILCRs for industrial workers would be expected

to be within acceptable levels because these receptors would be exposed to volatiles in indoor air on a

less frequent basis than residential receptors. In addition, industrial facilities are typically larger than

residential housing units and have larger air exchange rates, which would result in lower indoor air

concentrations.
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The results of the vapor intrusion modeling are subject to the following sources of uncertainty:

 Site-specific parameters were used in the model whenever possible. For example, site-specific

values were used for depth to the water table and soil type. Model default values for soil bulk

density and soil porosity were found to be within the range of values measured at the site and

were used in model calculations. Site-specific values for building dimensions, soil-building

pressure differential, seam crack width, and air-exchange rates were not available. Therefore,

model default values were used for these parameters. Model default values were also used for

residential dwelling dimensions based on owner-occupied and rental single-family detached

residences in the United States. The use of model default values tends to increase the

uncertainty in the calculated risks. The direction of the uncertainty is not known, although the

model default values are generally conservative and tend to overestimate air concentrations.

The default model air-exchange rate (0.45 per hour) was used to evaluate residential risks. As

discussed in the model guidance, this air-exchange rate was based on typical residential building

dimensions and ventilation rates.

 The default building parameters for the Johnson and Ettinger Model assume that the dimensions of

buildings and ventilation rates are typical of residential dwellings in the United States. These

include an air exchange rate of 0.45 per hour and residential building dimensions of

961 centimeters (cm) long by 961 cm wide by 488 cm high (approximately 16,000 cubic feet).

 The model assumes an infinite source and does not take into account transformation processes

such as biodegradation, which increased the conservatism of this assessment.

6.7.3.6 Uncertainty Associated with the VDEQ Model for Exposure to Vapors in a Trench

As discussed in Section 6.4.5.2, exposure of construction workers to vapors in a trench was evaluated by

a vadose zone model recommended by the Virginia Department of Environmental Quality (VDEQ) to

estimate volatilization of gases from contaminated groundwater into a trench. Site-specific parameters,

such as groundwater concentrations were used in the model, if possible. However, it was necessary to

use model default values for most of the input parameters. The use of model default values tends to

increase the uncertainty in the calculated risks. The direction of the uncertainty was not known. One of

most sensitive parameters, in terms of potential risk, is the air-exchange rate (ACH) in the trench which

was based on assumed trench dimensions (i.e., the ratio of trench width to depth). The risk assessment

assumed that air exchange between the trench and above-ground atmosphere was not restricted (as

opposed to a confined space) and may tend to underestimate risks. However, note that the model only

gives the user two choices regarding the value of ACH, a very confined space which tends to greatly

overestimate air concentrations in the trench or a less restricted space which results is lower air



Rev. 2
04/12/13

13JAX0043 6-45 CTO 0065

concentrations. The difference in vapor concentrations in a trench based on the two different ACHs is

approximately 2 to 3 orders of magnitude. A detailed discussion of determination of the ACH is presented

in Section 6.4.5.2.

6.7.3.7 Uncertainty Associated with Contamination Hot Spots

According to the Site 1 work plan, human health risks at Site 1 were expected to be low except for “hot

spot” areas of concentrated contamination. Evidence in the surface soil data indicates that a hot spot of

contamination may exist for dieldrin at Site 1. Dieldrin was a carcinogenic risk driver in surface soil for the

industrial worker and residential (child/adult/lifelong) receptors. Dieldrin was detected in 8 of 20 surface

soil samples at Site 1 with a maximum concentration of 460 µg/kg at sample location 01SS025. However,

the second greatest concentration of dieldrin in surface soil was 15 µg/kg at sample location 01SS10,

which is less than both restricted and unrestricted MDEQ screening criteria (358 µg/kg and 39.9 µg/kg,

respectively) as well as the ORNL residential soil RSL (30 µg/kg). Therefore, dieldrin would not have

been selected as a COPC if the sample result from location 01SS025 had not been included in the

dataset. Dieldrin was not selected as a COPC in subsurface soil. It is likely that the risks due to dieldrin

in surface soil are overestimated.

6.7.3.8 Uncertainty Associated with Groundwater Inhalation Exposures

In compliance with Region IV guidance, the groundwater ingestion values were used as the inhalation

intake values. The RME exposure parameters used in this HHRA assumed that child and adult residents

would ingest 1.5 and 2.0 L of groundwater per day, respectively. Using ingestion exposures as inhalation

exposures is extremely conservative because it is unlikely that residents would intake the same chemical

concentration from inhalation (during showering/bathing, etc.) as they would through ingestion.

Tetrachloroethene was a primary risk driver in groundwater for both child and adult residents primarily

through inhalation. It is likely that residential inhalation of groundwater risks are overestimated as a result

of the extremely conservative exposure intake values used.

6.7.4 Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are presented in this section.

6.7.4.1 Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment is associated with hazard assessment and

dose-response evaluations for the COPCs. The hazard assessment deals with characterizing the nature
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and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated

as a weight-of-evidence determination, using the USEPA methods. Positive animal cancer test data

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal

data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of

non-cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when: similar effects are observed across species, strain, sex, and exposure

route; the magnitude of the response is clearly dose related; pharmacokinetic data indicate a similar fate

in humans and animals; postulated mechanisms of toxicity are similar for humans and animals; and the

chemical of concern is structurally similar to other chemicals for which the toxicity is more completely

characterized.

Uncertainty in the dose-response evaluation includes the determination of a CSF for the carcinogenic

assessment and derivation of an RfD or reference concentration (RfC) for the non-carcinogenic

assessment. Uncertainty is introduced from interspecies (animal to human) extrapolation which, in the

absence of quantitative pharmacokinetic or mechanistic data, is usually based on consideration of

interspecies differences in basal metabolic rate. Uncertainty also results from intraspecies variation. Most

toxicity experiments are performed with animals that are very similar in age and genotype, so intragroup

biological variation is minimal, but the human population of concern may reflect a great deal of

heterogeneity including unusual sensitivity or tolerance to the COPC. Even toxicity data from human

occupational exposures reflect a bias because only those individuals sufficiently healthy to attend work

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with

dose-response factors is mitigated by assuming the 95 percent upper bound for the CSF. Another source

of uncertainty in carcinogenic assessment is the method by which data from high doses in animal studies

are extrapolated to the dose range expected for environmentally exposed humans. The linearized

multistage model, which is used in nearly all quantitative estimations of human risk from animal data, is

based on a non-threshold assumption of carcinogenesis. Evidence suggests, however, that epigenetic

carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are

non-carcinogenic. Therefore, the use of the linearized multistage model is conservative for chemicals

that exhibit a threshold for carcinogenicity.
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For non-cancer effects, additional uncertainty factors may be applied in the derivation of the RfD or RfC to

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer

effects arises from the use of an effect level in the estimation of an RfD or RfC, because this estimation is

predicated on the assumption of a threshold below which adverse effects are not expected. Therefore,

an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty arises in

estimation of an RfD or RfC for chronic exposure from subchronic data. Unless empirical data indicate

that effects do not worsen with increasing duration of exposure, an additional uncertainty factor is applied

to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs is mitigated by the use

of uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of

uncertainty and modifying factors may reach 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the

case when chemical-specific gastrointestinal absorption rates are not available in the literature or when

only qualitative statements regarding absorption are available.

6.7.4.2 Uncertainty Associated with Evaluation of the Dermal Exposure Pathway

According to RAGS-Part E (USEPA, 2004c), risks from dermal absorption from soil are to be quantitatively

evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and other

dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs because of the limited guidance available to

estimate dermal absorption factors for other constituents. Therefore, the dermal route of exposure is

evaluated quantitatively for these chemicals only. Risks for dermal exposure to metals (other than arsenic

and cadmium) and VOCs identified as COPCs for soil or sediment were not quantified in the risk

assessment. Consequently, potential risks may be underestimated by excluding these constituents from the

dermal risk assessment calculations. The uncertainty is reduced somewhat by the fact that no VOCs were

identified as COPCs for soil or sediment at Site 1.

Dermal risks were calculated using a USEPA model presented in RAGS-Part E (USEPA, 2004c), which,

according to the guidance, tends to overestimate intakes and risks for dermal contact for some chemicals

(e.g., PAHs, PCBs, and dioxins). Appendices A and B of RAGS-Part E discuss the uncertainties in the

permeability coefficients for these chemicals and the limitations of the dermal absorption model when

evaluating chemicals.

6.7.4.3 Uncertainty Associated with Evaluation of Arsenic

Arsenic is a primary risk driver for residential exposure to groundwater at Site 1. Arsenic was detected in

only 2 of 21 groundwater samples. The only two positive detections for arsenic in the dataset (14.2 µg/L

and 19.1 µg/L) exceed the MCL (10 µg/L) but do not exceed the adopted Mississippi groundwater criteria
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(50 µg/L). Note that the risk estimate calculated assuming exposure to the MCL results in a cancer risk

greater than 1x10
-4

. In addition, the range of arsenic concentrations detected in groundwater samples

(3.3 – 11.4 g/L) is within the range of naturally occurring levels in the United States reported in the

literature (less than 1.0 – 30 µg/L) (Dragun, 1988).

There is uncertainty associated the evaluation of arsenic as a carcinogen. Although the more restrictive

basis for evaluating risk associated with exposure to arsenic is to assume it is a carcinogen, carcinogenic

effects are not the primary health effects expected to be manifested on exposure to arsenic. Scientific

information indicates that humans are capable of metabolizing arsenic to expedite its elimination from the

body (ATSDR, 1997). Its elimination from the body obviously mitigates the possibility for arsenic to

manifest carcinogenic effects. Therefore, evaluating arsenic as a non-carcinogen would be more

appropriate. However, arsenic was conservatively evaluated as a carcinogen in this risk assessment.

Consequently, risks for this chemical are probably overestimated to some degree.

In addition to the uncertainty associated with the metabolism of arsenic, there is also uncertainty

associated with the bioavailability of arsenic. The risks estimates calculated for arsenic as based on the

assumption that 100 percent of the arsenic that enters the body is bioavailable. However, the toxicity

studies on which RfDs and CSFs for metals are based do not account for the characteristics of a metal in

soil or the limitations that these characteristics place on the absorption of the metal. Several recent

studies on the bioavailability of arsenic (Ruby, V. et al., 1999) indicate that the bioavailability of arsenic in

various soil types ranges from 8 to 28 percent. Based on these studies, it is possible that the risks

calculated for arsenic in soil could be overestimated by as much as one order of magnitude.

6.7.4.4 Use of Iron Toxicity Criteria

A RfD published in the report Provisional Peer Reviewed Toxicity Values for Iron and Compounds

(USEPA, 2006) was used to evaluate non-carcinogenic effects from exposure to iron. Iron is an essential

element, and individual reactions to iron may be highly variable; therefore, there is some degree of

uncertainty associated with the use of the RfD. The iron HQ for the child resident assumed to be exposed

to groundwater was 6. As mentioned previously, the maximum concentration of iron in groundwater is

within the typical range for groundwater in published scientific literature.

6.7.5 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects

from exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing

cancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Often compounds affect different organs, have
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different mechanisms of action, and differ in their fate in the body, so additivity may not be an appropriate

assumption. However, the assumption of additivity is made to provide a conservative estimate of risk.

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no

information is available to determine the potential for antagonism or synergism for the COPCs.

Therefore, the uncertainty regarding antagonistic or synergistic effects is ambiguous because potential

human health risks may either be underestimated or overestimated.

6.8 SUMMARY AND CONCLUSIONS

Site 1, the Disaster Recovery Disposal Area, is a former landfill located north of 7
th

Street and east of

Colby Avenue and is currently used as a mock disaster training facility. The landfill was operated from

1942 until 1948. Waste material was disposed of in trenches, burned daily, and then backfilled. During

the time this landfill was operated, nearly all of the solid waste and some of the liquid/chemical waste

generated at NCBC Gulfport was disposed of at this site. In addition, some waste fuel, oil, solvents,

paint, and paint thinners, all of which were reportedly containerized in 55-gallon drums, were transported

to the site and buried in trenches (Envirodyne, 1985). Access to the site is not restricted and adolescents

can potentially play at the site.

Site maintenance workers, industrial workers, construction/excavation workers, adult trespassers,

adolescent trespassers, and hypothetical future residents were evaluated as potential receptors in the

site-specific baseline HHRA. All receptors were evaluated for potential exposure to COPCs in surface soil,

subsurface soil, surface water, and sediment. Construction/excavation workers and hypothetical future

residents were also evaluated for exposure to COPCs in groundwater, and future residents were also

evaluated for vapor intrusion into indoor air.

Inhalation of volatile emissions from soil and fugitive dust was evaluated qualitatively via a comparison of

site data with USEPA Generic SSLs for transfers from soil to air (inhalation). Exposure was considered to be

relatively insignificant because maximum soil concentrations for all detected chemicals were less than the

inhalation SSLs and this pathway was not quantitatively evaluated in the HHRA.
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The following chemicals were identified as COPCs for quantitative risk evaluation at Site 1:

 Surface Soil – dieldrin, aluminum, antimony, arsenic, cobalt, iron, manganese

 Subsurface soil – Aroclor-1242, aluminum, arsenic

 Groundwater –

- DPT samples: tetrachloroethene

- Monitoring well samples: naphthalene, aluminum, arsenic, iron, manganese,

thallium

 Surface Water – arsenic, iron

 Sediment – benzo(a)pyrene equivalents, aluminum, arsenic, iron, manganese

Risk Assessment Results – Current Land Use

Under current land use, quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs,

respectively) were developed for site maintenance workers, industrial workers, and trespassers

hypothetically exposed to COPCs in surface soil, subsurface soil, surface water, and sediment. Total ILCRs

for adult trespassers were less than or equal to the MDEQ goal for cumulative site risk (1x10
-6

). Total

non-carcinogenic HIs for site maintenance workers, industrial workers, and adolescent and adult

trespassers were less than unity indicating that no adverse toxic effects are expected under the conditions

established in the exposure assessment.

Cancer risk estimates developed for site maintenance workers, industrial workers, and adolescent

trespassers exceeded USEPA and state of Mississippi cancer risk benchmarks. The non-cancer

benchmark was not exceeded for these receptors. The ILCRs exceeded 1 x 10
-6

and were primarily due to

dieldrin and PCBs in soil for the industrial worker and arsenic in soil for the adolescent trespasser.

Risk Assessment Results – Future Land Use

Under future land use, quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs,

respectively) were developed for site maintenance workers, industrial workers, construction/excavation

workers, trespassers, and hypothetical future residents.

Risk assessment results for site maintenance workers, industrial workers, and trespassers are the same as

those described above.

Total ILCRs for future construction/excavation workers were less than the MDEQ goal for cumulative site

risk (1x10
-6

), and total HIs for construction/excavation workers were less than unity, indicating that no
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adverse toxic effects are expected for exposure to soil, groundwater, surface water, and sediment for this

receptor under the defined exposure conditions.

Cancer and non-cancer risk estimates developed for the hypothetical future resident exceeded USEPA and

state of Mississippi cancer and non-cancer risk benchmarks. The ILCR for hypothetical future residents

exceeded 1 x 10
-4

and is primarily due to exposure to arsenic (via ingestion) in groundwater. The

cumulative non-carcinogenic HI for future residents exceeded the USEPA goal of unity and is mainly the

result of exposure to arsenic, iron, and thallium in groundwater as well as manganese in groundwater for

the child resident. In addition, maximum detected concentrations of iron, manganese, and thallium

exceeded groundwater USEPA MCLs and MDEQ primary TRGs. However, as discussed in

Section 6.6.2, there are significant uncertainties associated with the risk estimates developed for COPCs

in groundwater. Among these are the facts that the residential groundwater scenario assumes that

groundwater on the site is used as a source of domestic drinking water and ingestion intake values are

used to estimate inhalation intake. ILCRs and HIs for residential exposure to surface water for both the

adult and child resident and sediment for the adult resident were less than or within USEPA and MDEQ

risk benchmarks.

In summary, a HHRA was performed to evaluate exposure to COPCs in subsurface and surface soil,

groundwater, surface water, and sediment at Site 1, Disaster Recovery Disposal Area at NCBC, Gulfport.

Estimated risks for construction/excavation workers and adult trespassers assumed to be exposed to

COPCs in site media were less than or equal to USEPA and MDEQ risk management benchmarks. The

quantitative risk evaluation indicated that risk estimates for the site maintenance worker and adolescent

trespasser were only marginally greater than the MDEQ benchmark. Additionally, although the total ILCR

for the site industrial worker exceeds the MDEQ cancer benchmark, the risk estimate is within one order

of magnitude of the MDEQ benchmark and is primarily due to PCBs and dieldrin in soil, which may be

attributable to the limited presence of contamination hot spots.

The quantitative risk evaluation also indicated that potential adverse health effects may be associated

with the hypothetical future residential use of groundwater. The maximum detected concentration of

tetrachloroethene in groundwater exceeded the ORNL RSL for tap water, and the maximum

concentration of arsenic in groundwater exceeded both the ORNL tap water RSL and the MDEQ

groundwater TRG. However, there is considerable uncertainty in the risk estimates calculated for

exposure to COPCs in groundwater, and the numerical risk results are likely overestimated. In addition,

the residential groundwater use scenario is evaluated to be conservative and to provide information to

risk managers for Site 1. The groundwater underlying and downgradient of Site 1 is not currently used as

a source of drinking water and there are no plans to develop this resource in the future. Residential

cancer risk estimates slightly exceeded the MDEQ benchmark for soils (for both adult and child residents)
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due to dieldrin, arsenic, and PCBs. However, arsenic is within published background levels for soil.

Sediment also exceeded the MDEQ cancer benchmark for the child resident only due to arsenic.

Residential risks estimated for surface water did not exceed USEPA and MDEQ risk management

benchmarks.
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SITE 1

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Site 1 Volatile Organic Compounds

78-93-3 2-BUTANONE 1.8 J 4 J ug/kg 01SS1201 2/21 1.3 - 11 4 NA 8450 N 8450 N 2800000 NS 24000000 sat No BSL

108-10-1 4-METHYL-2-PENTANONE 0.71 J 1.2 J ug/kg 01SS01501 4/21 0.54 - 11 1.2 NA 16300000 N 626000 N 530000 NS 2700000 sat No BSL

127-18-4 TETRACHLOROETHENE 0.22 J 0.28 J ug/kg 01SS13701 2/21 0.9 - 11 0.28 NA 18200 C 11900 C 570 C 10000 C No BSL

Semivolatile Organic Compounds

205-99-2 BENZO(B)FLUORANTHENE 78 J 78 J ug/kg 01SS04QT 1/21 34 - 420 78 NA 7840 C 875 C 150 C NA No BSL

105-60-2 CAPROLACTAM 140 J 300 J ug/kg 01SS0901 3/21 72 - 420 300 NA 10200000 N 3910000 N 3100000 N NA No BSL

84-74-2 DI-N-BUTYL PHTHALATE 53 J 53 J ug/kg 01SS05QT 1/21 33 - 410 53 NA 2280000 Csat 2280000 Csat 610000 N NA No BSL

84-66-2 DIETHYL PHTHALATE 40 J 60 J ug/kg 01SS01501 3/21 36 - 420 60 NA 1970000 Csat 1970000 Csat 4900000 N NA No BSL

Pesticides/PCBs

72-55-9 4,4'-DDE 0.58 J 1.5 J ug/kg 01SS1001 4/21 0.18 - 0.84 1.5 NA 16800 C 1880 C 1,400 C NA No BSL

50-29-3 4,4'-DDT 0.23 J 2 J ug/kg 01SS1001 7/20 0.18 - 0.84 2 NA 16800 C 1880 C 1,700 C 750000 C No BSL

309-00-2 ALDRIN 0.16 J 6.3 J ug/kg 01SS01701 3/21 0.12 - 0.42 6.3 NA 337 C 37.6 C 29 C 3400 C No BSL

319-84-6 ALPHA-BHC 0.26 J 0.26 J ug/kg 01SS05QT 1/21 0.12 - 0.41 0.26 NA 908 C 101 C 77 C 750 C No BSL

5103-71-9 ALPHA-CHLORDANE 0.23 J 4.9 J ug/kg 01SS02401 5/21 0.12 - 0.42 4.9 NA 1230 N
(9)

1820 C
(9)

1,600 C
(9)

72000 C
(9)

No BSL

11096-82-5 AROCLOR-1260 17 J 17 J ug/kg 01SS1001 1/21 4.5 - 21 17 NA 10000 C 1000 C 220 C NA No BSL

319-85-7 BETA-BHC 0.16 J 0.36 J ug/kg 01SS0801 4/20 0.12 - 0.41 0.36 NA 3180 C 355 C 270 C 6000 C No BSL

319-86-8 DELTA-BHC 0.26 J 0.26 J ug/kg 01SS01401 1/21 0.12 - 0.42 0.26 NA 908 C
(10)

101 C
(10)

77 C
(10)

750 C
(10)

No BSL

60-57-1 DIELDRIN 0.36 J 460 J ug/kg 01SS02501 8/20 0.18 - 0.84 460 NA 358 C 39.9 C 30 C 1100 C Yes ASL

33213-65-9 ENDOSULFAN II 0.24 J 1.6 ug/kg 01SS42001 6/21 0.18 - 0.84 1.6 NA 123000 N
(11)

46900 N
(11)

37,000 N
(11)

NA No BSL

1031-07-8 ENDOSULFAN SULFATE 0.29 J 0.29 J ug/kg 01SS01401-D 1/21 0.18 - 0.84 0.29 NA 123000 N
(11)

46900 N
(11)

37,000 N
(11)

NA No BSL

7421-93-4 ENDRIN ALDEHYDE 0.31 J 2 J ug/kg 01SS1001 2/21 0.18 - 0.84 2 NA 6130 N
(12)

2350 N
(12)

1,800 N
(12)

NA No BSL

58-89-9 GAMMA-BHC (LINDANE) 0.23 J 0.23 J ug/kg 01SS13901-D 1/21 0.12 - 0.42 0.23 NA 4400 C 491 C 520 C NA No BSL

5103-74-2 GAMMA-CHLORDANE 0.22 J 3.4 J ug/kg 01SS02401 4/21 0.12 - 0.42 3.4 NA 1230 N
(9)

1820 C
(9)

1600 C
(9)

72000 C
(9)

No BSL

76-44-8 HEPTACHLOR 0.19 J 0.19 J ug/kg 01SS0801 1/21 0.12 - 0.42 0.19 NA 195 C 127 C 110 C 4100 C No BSL

1024-57-3 HEPTACHLOR EPOXIDE 0.25 J 1.7 J ug/kg 01SS1001 5/20 0.12 - 0.42 1.7 NA 629 C 70.2 C 53 C 4700 C No BSL

72-43-5 METHOXYCHLOR 0.29 J 140 J ug/kg 01SS01701 4/21 0.12 - 0.42 140 NA 102000 N 39100 N 31000 N NA No BSL

Herbicides

93-76-5 2,4,5-T 1.2 J 6 J ug/kg 01SS0801 3/21 0.92 - 2.1 6 NA 2040000 N 78200 N 61000 N NA No BSL

88-85-7 DINOSEB 8.8 J 8.8 J ug/kg 01SS03QT 1/6 9.3 - 10 8.8 NA 20400 N 7820 N 6100 N NA No BSL

Metals

7429-90-5 ALUMINUM 1,770 12300 mg/kg 01SS13801 21/21 - 12,300 NA 204000 N 7820 N 7700 N 709000 N Yes ASL

7440-36-0 ANTIMONY 1.1 J 3.6 J mg/kg 01SS42001 2/21 1 - 1.3 3.6 NA 8.17 N 3.13 N 3.1 N NA Yes ASL

7440-38-2 ARSENIC 0.78 4.8 mg/kg 01SS04QT 19/21 0.61 - 0.78 4.8 NA 3.82 C 0.426 C 0.39 C 769 C Yes ASL

7440-39-3 BARIUM 2 70 mg/kg 01SS01701 21/21 - 70 NA 1430 N 548 N 1500 N 70900 N No BSL

7440-43-9 CADMIUM 0.3 0.32 mg/kg 01SS01401 1/21 0.2 - 0.26 0.32 NA 102 N 3.91 N 7 N 1840 C No BSL

7440-70-2 CALCIUM 233 42400 mg/kg 01SS13701 15/21 205 - 261 42,400 NA NA NA NA NA No NUT

7440-47-3 CHROMIUM 2.2 11 mg/kg 01SS42001 21/21 - 11 NA 381 C
(13)

227 C
(13)

23 N
(13)(14)

276 C
(13)

No BSL

7440-48-4 COBALT 6.8 6.8 mg/kg 01SS01701 1/21 1 - 1.3 6.8 NA 1230 N 469 N 2.3 N 1180 C Yes ASL

7440-50-8 COPPER 1.4 210 mg/kg 01SS01501 19/21 1 - 1.3 210 NA 817 N 313 N 310 N NA No BSL

7439-89-6 IRON 546 9050 mg/kg 01SS01701 21/21 - 9,050 NA 61300 N 2350 N 5500 N NA Yes ASL

7439-92-1 LEAD 3.2 70.6 J mg/kg 01SS42001 21/21 - 70.6 NA 1700 C 400 400 N NA No BSL

7439-95-4 MAGNESIUM 233 3390 mg/kg 01SS04QT 11/21 205 - 261 3,390 NA NA NA NA NA No NUT

7439-96-5 MANGANESE 1 358 mg/kg 01SS01701 21/21 - 358 NA 408 N 156 N 180 N 7090 N Yes ASL

7439-97-6 MERCURY 0.016 0.059 mg/kg 01SS01QT-D 16/21 0.013 - 0.016 0.059 NA 6.13 N 1 N 2.3 N
(15)

NA No BSL

7440-02-0 NICKEL 1.3 5.7 mg/kg 01SS13801 19/21 1 - 1.3 5.7 NA 408 N 156 N 150 N NA No BSL

7782-49-2 SELENIUM 0.69 1.3 mg/kg 01SS06QT 4/21 0.61 - 0.78 1.3 NA 102 N 39.1 N 39 N NA No BSL

7440-23-5 SODIUM 266 329 mg/kg 01SS13701 3/21 205 - 261 329 NA NA NA NA NA No NUT

7440-62-2 VANADIUM 2.7 16 mg/kg 01SS01701 21/21 - 16 NA 143 N 54.8 N 39 N NA No BSL

7440-66-6 ZINC 1.7 89 mg/kg 01SS13701 21/21 - 89 NA 6130 N 2350 N 2300 N NA No BSL

CAS

Number

Mississippi Restricted

Soil Criteria
(5)Units

Sample of Maximum

Concentration

Frequency of

Detection
(1)

GULFPORT, MISSISSIPPI

TABLE 6-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SURFACE SOIL

NCBC GULFPORT

Range of
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(2)Exposure Point
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(5)
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SITE 1

Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Surface Soil

GULFPORT, MISSISSIPPI

TABLE 6-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SURFACE SOIL

NCBC GULFPORT

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern

2 - Values presented are sample-specific quantitation limits. J = Estimated value

3 - The maximum detected concentration is used for screening purposes. mg/kg = milligrams per kilogram

4 - No site-specific background soil data were available for NCBC Gulfport. µg/kg - micrograms per kilogram

5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites N = Noncarcinogen

for Unrestricted and Restricted Land Use, February 2002. Noncarcinogenic values are divided by 10. NA = Not Applicable/Not Available

6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Residential Soil. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond to S = Concentration may exceed Csat

a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April 2009). sat = soil saturation concentration

7 - USEPA Soil Screening Levels (SSLs). EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:

9 - Values are for chlordane. For selection as a COPC:

10 - Values are for alpha-BHC. ASL = Above Screening Level

11 - Values are for endosulfan. For elimination as a COPC:

12 - Values are for endrin. BSL = Below COPC Screening Level

13 - Values are for hexavalent chromium. NUT = Essential nutrient

14 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic is presented. NTX = No toxicity criteria

15 - Values are for mercury, inorganic salts.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples:

01SS01QT 01SS05QT 01SS1101 01SS01701 01SS13901-AVG

01SS01QT-AVG 01SS06QT 01SS1201 01SS02401 01SS13901-D

01SS01QT-D 01SS0701 01SS01401 01SS02501 01SS42001

01SS02QT 01SS0801 01SS01401-AVG 01SS13701

01SS03QT 01SS0901 01SS01401-D 01SS13801

01SS04QT 01SS1001 01SS01501 01SS13901
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SITE 1

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Site 1 Volatile Organic Compounds
78-93-3 2-BUTANONE 1.8 J 4 J ug/kg 01SS1201 2/21 1.3 - 11 4 NA 1500 No BSL

108-10-1 4-METHYL-2-PENTANONE 0.71 J 1.2 J ug/kg 01SS01501 4/21 0.54 - 11 1.2 NA 440 No BSL
127-18-4 TETRACHLOROETHENE 0.22 J 0.28 J ug/kg 01SS13701 2/21 0.9 - 11 0.28 NA 0.052 Yes ASL

Semivolatile Organic Compounds
205-99-2 BENZO(B)FLUORANTHENE 78 J 78 J ug/kg 01SS04QT 1/21 34 - 420 78 NA 47 Yes ASL
105-60-2 CAPROLACTAM 140 J 300 J ug/kg 01SS0901 3/21 72 - 420 300 NA 5700 No BSL
84-74-2 DI-N-BUTYL PHTHALATE 53 J 53 J ug/kg 01SS05QT 1/21 33 - 410 53 NA 11000 No BSL
84-66-2 DIETHYL PHTHALATE 40 J 60 J ug/kg 01SS01501 3/21 36 - 420 60 NA 13000 No BSL

Pesticides/PCBs
72-55-9 4,4'-DDE 0.58 J 1.5 J ug/kg 01SS1001 4/21 0.18 - 0.84 1.5 NA 60 No BSL
50-29-3 4,4'-DDT 0.23 J 2 J ug/kg 01SS1001 7/20 0.18 - 0.84 2 NA 87 No BSL

309-00-2 ALDRIN 0.16 J 6.3 J ug/kg 01SS01701 3/21 0.12 - 0.42 6.3 NA 0.84 Yes ASL
319-84-6 ALPHA-BHC 0.26 J 0.26 J ug/kg 01SS05QT 1/21 0.12 - 0.41 0.26 NA 0.074 Yes ASL

5103-71-9 ALPHA-CHLORDANE 0.23 J 4.9 J ug/kg 01SS02401 5/21 0.12 - 0.42 4.9 NA 33 (7)
No BSL

11096-82-5 AROCLOR-1260 17 J 17 J ug/kg 01SS1001 1/21 4.5 - 21 17 NA 14 Yes ASL
319-85-7 BETA-BHC 0.16 J 0.36 J ug/kg 01SS0801 4/20 0.12 - 0.41 0.36 NA 0.26 Yes ASL

319-86-8 DELTA-BHC 0.26 J 0.26 J ug/kg 01SS01401 1/21 0.12 - 0.42 0.26 NA 0.074 (8) Yes ASL
60-57-1 DIELDRIN 0.36 J 460 J ug/kg 01SS02501 8/20 0.18 - 0.84 460 NA 0.09 Yes ASL

33213-65-9 ENDOSULFAN II 0.24 J 1.6 ug/kg 01SS42001 6/21 0.18 - 0.84 1.6 NA 9700 (9)
No BSL

1031-07-8 ENDOSULFAN SULFATE 0.29 J 0.29 J ug/kg 01SS01401-D 1/21 0.18 - 0.84 0.29 NA 9700 (9)
No BSL

7421-93-4 ENDRIN ALDEHYDE 0.31 J 2 J ug/kg 01SS1001 2/21 0.18 - 0.84 2 NA 230 (10)
No BSL

58-89-9 GAMMA-BHC (LINDANE) 0.23 J 0.23 J ug/kg 01SS13901-D 1/21 0.12 - 0.42 0.23 NA 0.43 No BSL

5103-74-2 GAMMA-CHLORDANE 0.22 J 3.4 J ug/kg 01SS02401 4/21 0.12 - 0.42 3.4 NA 33 (7)
No BSL

76-44-8 HEPTACHLOR 0.19 J 0.19 J ug/kg 01SS0801 1/21 0.12 - 0.42 0.19 NA 1.6 No BSL
1024-57-3 HEPTACHLOR EPOXIDE 0.25 J 1.7 J ug/kg 01SS1001 5/20 0.12 - 0.42 1.7 NA 0.079 Yes ASL

72-43-5 METHOXYCHLOR 0.29 J 140 J ug/kg 01SS01701 4/21 0.12 - 0.42 140 NA 16000 No BSL
Herbicides

93-76-5 2,4,5-T 1.2 J 6 J ug/kg 01SS0801 3/21 0.92 - 2.1 6 NA 110 No BSL
88-85-7 DINOSEB 8.8 J 8.8 J ug/kg 01SS03QT 1/6 9.3 - 10 8.8 NA 270 No BSL

Metals
7429-90-5 ALUMINUM 1,770 12300 mg/kg 01SS13801 21/21 - 12,300 NA 55000 No BSL
7440-36-0 ANTIMONY 1.1 J 3.6 J mg/kg 01SS42001 2/21 1 - 1.3 3.6 NA 0.66 Yes ASL
7440-38-2 ARSENIC 0.78 4.8 mg/kg 01SS04QT 19/21 0.61 - 0.78 4.8 NA 0.0013 Yes ASL
7440-39-3 BARIUM 2 70 mg/kg 01SS01701 21/21 - 70 NA 300 No BSL
7440-43-9 CADMIUM 0.3 0.32 mg/kg 01SS01401 1/21 0.2 - 0.26 0.32 NA 1.4 No BSL
7440-70-2 CALCIUM 233 42400 mg/kg 01SS13701 15/21 205 - 261 42,400 NA NA No NUT

7440-47-3 CHROMIUM 2.2 11 mg/kg 01SS42001 21/21 - 11 NA 2.1 (11) Yes ASL
7440-48-4 COBALT 6.8 6.8 mg/kg 01SS01701 1/21 1 - 1.3 6.8 NA 0.49 Yes ASL
7440-50-8 COPPER 1.4 210 mg/kg 01SS01501 19/21 1 - 1.3 210 NA 51 Yes ASL
7439-89-6 IRON 546 9050 mg/kg 01SS01701 21/21 - 9,050 NA 640 Yes ASL
7439-92-1 LEAD 3.2 70.6 J mg/kg 01SS42001 21/21 - 70.6 NA 14 Yes ASL
7439-95-4 MAGNESIUM 233 3390 mg/kg 01SS04QT 11/21 205 - 261 3,390 NA NA No NUT
7439-96-5 MANGANESE 1 358 mg/kg 01SS01701 21/21 - 358 NA 57 Yes ASL

7439-97-6 MERCURY 0.016 0.059 mg/kg 01SS01QT-D 16/21 0.013 - 0.016 0.059 NA 0.57 (12)
No BSL

7440-02-0 NICKEL 1.3 5.7 mg/kg 01SS13801 19/21 1 - 1.3 5.7 NA 48 No BSL
7782-49-2 SELENIUM 0.69 1.3 mg/kg 01SS06QT 4/21 0.61 - 0.78 1.3 NA 0.95 Yes ASL

TABLE 6-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION TO GROUNDWATER - SURFACE SOIL

NCBC GULFPORT

Range of

Nondetects(2)Exposure Point
CAS

Number
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Concentration(1)

Maximum
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SITE 1

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

TABLE 6-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION TO GROUNDWATER - SURFACE SOIL

NCBC GULFPORT

Range of

Nondetects(2)Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(6)

Concentration

Used for

Screening(3)

ORNL SSLs for

Migration to

Groundwater(5)

Maximum

Background

Concentration(4)

GULFPORT, MISSISSIPPI

Sample of Maximum

Concentration

Frequency of

Detection(1)

Site 1 7440-23-5 SODIUM 266 329 mg/kg 01SS13701 3/21 205 - 261 329 NA NA No NUT
7440-62-2 VANADIUM 2.7 16 mg/kg 01SS01701 21/21 - 16 NA 180 No BSL
7440-66-6 ZINC 1.7 89 mg/kg 01SS13701 21/21 - 89 NA 680 No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. mg/kg = milligrams per kilogram
4 - No site-specific background soil data were available for NCBC Gulfport. µg/kg - micrograms per kilogram
5 - Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites, Risk-based soil screening level for migration to groundwater, N = Noncarcinogen

April, 2009. NA = Not Applicable/Not Available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. S = Concentration may exceed Csat
7 - Values are for chlordane. sat = soil saturation concentration
8 - Values are for alpha-BHC.
9 - Values are for endosulfan. Rationale Codes:
10 - Values are for endrin. For selection as a COPC:
11 - Values are for hexavalent chromium. ASL = Above Screening Level
12 - Values are for mercury, inorganic salts. For elimination as a COPC:

BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient
chemical was retained as a COPC. NTX = No toxicity criteria

Associated Samples:
01SS01QT 01SS05QT 01SS1101 01SS01701 01SS13901-AVG
01SS01QT-AVG 01SS06QT 01SS1201 01SS02401 01SS13901-D
01SS01QT-D 01SS0701 01SS01401 01SS02501 01SS42001
01SS02QT 01SS0801 01SS01401-AVG 01SS13701
01SS03QT 01SS0901 01SS01401-D 01SS13801
01SS04QT 01SS1001 01SS01501 01SS13901
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SITE 1

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Site 1 Volatile Organic Compounds
78-93-3 2-BUTANONE 3 J 3.6 J ug/kg 01SB0702-07 2/13 10 - 15 3.6 NA 8450 N 8450 N 2800000 NS 24000000 sat No BSL
108-10-1 4-METHYL-2-PENTANONE 1.7 J 1.7 J ug/kg 01SBDIT02 1/13 10 - 15 1.7 NA 16300000 N 626000 N 530000 NS 2700000 sat No BSL
75-15-0 CARBON DISULFIDE 2.8 J 2.8 J ug/kg 01SB0702-07 1/13 10 - 15 2.8 NA 797 N 797 N 67000 NS 720000 sat No BSL
74-87-3 CHLOROMETHANE 0.62 J 0.62 J ug/kg 01SB1002-07 1/13 10 - 15 0.62 NA 440000 C 49100 C 12000 N 2100 C No BSL

Pesticides/PCBs
72-55-9 4,4'-DDE 0.35 J 0.35 J ug/kg 01SBDIT01 1/3 0.83 - 0.95 0.35 NA 16800 C 1880 C 1400 C NA No BSL
50-29-3 4,4'-DDT 0.73 J 1.4 J ug/kg 01SBDIT02 2/3 0.95 - 0.95 1.4 NA 16800 C 1880 C 1700 C 750000 C No BSL
319-84-6 ALPHA-BHC 4.2 J 4.2 J ug/kg 01SBDIT02 1/3 0.36 - 0.47 4.2 NA 908 C 101 C 77 C 750 C No BSL

5103-71-9 ALPHA-CHLORDANE 1.6 1.6 ug/kg 01SBDIT01 1/2 0.42 - 0.42 1.6 NA 1230 N(9)
1820 C(9) 1600 C(9) 72000 C(9)

No BSL
53469-21-9 AROCLOR-1242 2400 J 2400 J ug/kg 01SBDIT02 1/7 18 - 24 2,400 NA 10000 C 1000 C 220 C NA Yes ASL
319-85-7 BETA-BHC 0.32 J 63 J ug/kg 01SBDIT02 2/2 - 63 NA 3180 C 355 C 270 C 6000 C No BSL

319-86-8 DELTA-BHC 34.0 J 34 J ug/kg 01SBDIT02 1/3 0.36 - 0.47 34 NA 908 C(10)
101 C(10) 77 C(10) 750 C(10)

No BSL
60-57-1 DIELDRIN 0.43 J 0.43 J ug/kg 01SBDIT01 1/2 0.95 - 0.95 0.43 NA 358 C 39.9 C 30 C 1100 C No BSL

33213-65-9 ENDOSULFAN II 0.51 J 4.4 J ug/kg 01SBDIT02 2/3 0.95 - 0.95 4.4 NA 123000 N(11)
46900 N(11) 37000 N(11) NA No BSL

1031-07-8 ENDOSULFAN SULFATE 0.46 J 1.5 J ug/kg 01SBDIT02 2/3 0.73 - 0.73 1.5 NA 123000 N(11)
46900 N(11) 37000 N(11) NA No BSL

72-20-8 ENDRIN 7.6 J 7.6 J ug/kg 01SBDIT02 1/3 0.73 - 0.95 7.6 NA 6130 N 2350 N 1800 N NA No BSL

7421-93-4 ENDRIN ALDEHYDE 12.0 J 12 J ug/kg 01SBDIT02 1/3 0.73 - 0.95 12 NA 6130 N(12)
2350 N(12) 1800 N(12) NA No BSL

5103-74-2 GAMMA-CHLORDANE 0.65 J 0.65 J ug/kg 01SBDIT01 1/1 - 0.65 NA 1230 N(9)
1820 C(9) 1600 C(9) 72000 C(9)

No BSL
1024-57-3 HEPTACHLOR EPOXIDE 0.33 J 6.2 J ug/kg 01SBDIT02 2/3 0.47 - 0.47 6.2 NA 629 C 70.2 C 53 C 4700 C No BSL

Metals
7429-90-5 ALUMINUM 2910 9700 mg/kg 01SBDIT03 3/3 - 9,700 NA 204000 N 7820 N 7700 N 709000 N Yes ASL
7440-38-2 ARSENIC 1.3 2 mg/kg 01SBDIT01 2/3 0.75 - 0.75 2 NA 3.82 C 0.426 C 0.39 C 769 C Yes ASL
7440-39-3 BARIUM 7.8 15.6 mg/kg 01SBDIT03 3/3 - 15.6 NA 1430 N 548 N 1500 N 70900 N No BSL
7440-70-2 CALCIUM 511 582 mg/kg 01SBDIT01 2/3 283 - 283 582 NA NA NA NA NA No NUT

7440-47-3 CHROMIUM 3 9.8 mg/kg 01SBDIT03 3/3 - 9.8 NA 381 C(13)
227 C(13) 23 N(13)(14) 276 C(13)

No BSL
7440-50-8 COPPER 2.2 2.2 mg/kg 01SBDIT01, 01SBDIT03 2/3 1.2 - 1.2 2.2 NA 817 N 313 N 310 N NA No BSL
7439-89-6 IRON 908 2060 mg/kg 01SBDIT01 3/3 - 2,060 NA 61300 N 2350 N 5500 N NA No BSL
7439-92-1 LEAD 2.5 J 7.5 J mg/kg 01SBDIT01 3/3 - 7.5 NA 1700 C 400 400 N NA No BSL
7439-96-5 MANGANESE 3.7 8 mg/kg 01SBDIT01 3/3 - 8 NA 408 N 156 N 180 N 7090 N No BSL

7439-97-6 MERCURY 0.019 0.073 mg/kg 01SBDIT03 2/3 0.017 - 0.017 0.073 NA 6.13 N 1 N 2.3 N(15) NA No BSL
7440-02-0 NICKEL 3.9 3.9 mg/kg 01SBDIT03 1/3 1.1 - 1.2 3.9 NA 408 N 156 N 150 N NA No BSL
7440-62-2 VANADIUM 2.9 5.4 mg/kg 01SBDIT01 3/3 - 5.4 NA 143 N 54.8 N 39 N NA No BSL
7440-66-6 ZINC 4.2 22.6 mg/kg 01SBDIT01 3/3 - 22.6 NA 6130 N 2350 N 2300 N NA No BSL

CAS

Number

Mississippi

Restricted Soil

Criteria(5)

Units
Sample of Maximum

Concentration

Frequency of

Detection(1)

GULFPORT, MISSISSIPPI

TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SUBSURFACE SOIL

NCBC GULFPORT
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SITE 1

GULFPORT, MISSISSIPPI

TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SUBSURFACE SOIL

NCBC GULFPORT

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. mg/kg = milligrams per kilogram
4 - No site-specific background soil data were available for NCBC Gulfport. µg/kg - micrograms per kilogram
5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites N = Noncarcinogen

for Unrestricted and Restricted Land Use, February 2002. Noncarcinogenic values are divided by 10. NA = Not Applicable/Not Available
6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Residential Soil. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by S = Concentration may exceed Csat

10 to correspond toa target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April 2009). sat = soil saturation concentration
7 - USEPA Soil Screening Levels (SSLs). EPA Internet Site at http://risk.lsd.ornl.gov/calc_start.htm.
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:
9 - Values are for chlordane. For selection as a COPC:
10 - Values are for alpha-BHC. ASL = Above Screening Level
11 - Values are for endosulfan. For elimination as a COPC:
12 - Values are for endrin. BSL = Below COPC Screening Level
13 - Values are for hexavalent chromium. NUT = Essential nutrient
14 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic is presented. NTX = No toxicity criteria
15 - Values are for mercury, inorganic salts.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

Associated Samples:
01SBDIT01 01SB0120-22.5 01SB1002-07
01SBDIT02 01SB0203-08 01SB1002-07-AVG
01SBDIT03 01SB0321-26 01SB1002-07-D
01SBDIT0402 01SB0402-07
01SBDIT0445 01SB0502-07
01SBDIT0502 01SB0602-07
01SBDIT0502-AVG 01SB0702-07
01SBDIT0502-D 01SB0802-07
01SBDIT0602 01SB0902-07
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SITE 1

Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Site 1 Volatile Organic Compounds
78-93-3 2-BUTANONE 3 J 3.6 J ug/kg 01SB0702-07 2/13 10 - 15 3.6 NA 1500 No BSL

108-10-1 4-METHYL-2-PENTANONE 1.7 J 1.7 J ug/kg 01SBDIT02 1/13 10 - 15 1.7 NA 440 No BSL
75-15-0 CARBON DISULFIDE 2.8 J 2.8 J ug/kg 01SB0702-07 1/13 10 - 15 2.8 NA 270 No BSL
74-87-3 CHLOROMETHANE 0.62 J 0.62 J ug/kg 01SB1002-07 1/13 10 - 15 0.62 NA 49 No BSL

Pesticides/PCBs
72-55-9 4,4'-DDE 0.35 J 0.35 J ug/kg 01SBDIT01 1/3 0.83 - 0.95 0.35 NA 60 No BSL
50-29-3 4,4'-DDT 0.73 J 1.4 J ug/kg 01SBDIT02 2/3 0.95 - 0.95 1.4 NA 87 No BSL

319-84-6 ALPHA-BHC 4.2 J 4.2 J ug/kg 01SBDIT02 1/3 0.36 - 0.47 4.2 NA 0.074 Yes ASL

5103-71-9 ALPHA-CHLORDANE 1.6 1.6 ug/kg 01SBDIT01 1/2 0.42 - 0.42 1.6 NA 33 (7)
No BSL

53469-21-9 AROCLOR-1242 2400 J 2400 J ug/kg 01SBDIT02 1/7 18 - 24 2,400 NA 3 Yes ASL
319-85-7 BETA-BHC 0.32 J 63 J ug/kg 01SBDIT02 2/2 - 63 NA 0.26 Yes ASL

319-86-8 DELTA-BHC 34.0 J 34 J ug/kg 01SBDIT02 1/3 0.36 - 0.47 34 NA 0.074 (8) Yes ASL
60-57-1 DIELDRIN 0.43 J 0.43 J ug/kg 01SBDIT01 1/2 0.95 - 0.95 0.43 NA 0.09 Yes ASL

33213-65-9 ENDOSULFAN II 0.51 J 4.4 J ug/kg 01SBDIT02 2/3 0.95 - 0.95 4.4 NA 9700 (9)
No BSL

1031-07-8 ENDOSULFAN SULFATE 0.46 J 1.5 J ug/kg 01SBDIT02 2/3 0.73 - 0.73 1.5 NA 9700 (9)
No BSL

72-20-8 ENDRIN 7.6 J 7.6 J ug/kg 01SBDIT02 1/3 0.73 - 0.95 7.6 NA 230 No BSL

7421-93-4 ENDRIN ALDEHYDE 12.0 J 12 J ug/kg 01SBDIT02 1/3 0.73 - 0.95 12 NA 230 (10)
No BSL

5103-74-2 GAMMA-CHLORDANE 0.65 J 0.65 J ug/kg 01SBDIT01 1/1 - 0.65 NA 33 (7)
No BSL

1024-57-3 HEPTACHLOR EPOXIDE 0.33 J 6.2 J ug/kg 01SBDIT02 2/3 0.47 - 0.47 6.2 NA 0.079 Yes ASL
Metals

7429-90-5 ALUMINUM 2910 9700 mg/kg 01SBDIT03 3/3 - 9,700 NA 55000 No BSL
7440-38-2 ARSENIC 1.3 2 mg/kg 01SBDIT01 2/3 0.75 - 0.75 2 NA 0.0013 Yes ASL
7440-39-3 BARIUM 7.8 15.6 mg/kg 01SBDIT03 3/3 - 15.6 NA 300 No BSL
7440-70-2 CALCIUM 511 582 mg/kg 01SBDIT01 2/3 283 - 283 582 NA NA No NUT

7440-47-3 CHROMIUM 3 9.8 mg/kg 01SBDIT03 3/3 - 9.8 NA 2.1 (11) Yes ASL
7440-50-8 COPPER 2.2 2.2 mg/kg 01SBDIT01, 01SBDIT03 2/3 1.2 - 1.2 2.2 NA 51 No BSL
7439-89-6 IRON 908 2060 mg/kg 01SBDIT01 3/3 - 2,060 NA 640 Yes ASL
7439-92-1 LEAD 2.5 J 7.5 J mg/kg 01SBDIT01 3/3 - 7.5 NA 14 No BSL
7439-96-5 MANGANESE 3.7 8 mg/kg 01SBDIT01 3/3 - 8 NA 57 No BSL

7439-97-6 MERCURY 0.019 0.073 mg/kg 01SBDIT03 2/3 0.017 - 0.017 0.073 NA 0.57 (12)
No BSL

7440-02-0 NICKEL 3.9 3.9 mg/kg 01SBDIT03 1/3 1.1 - 1.2 3.9 NA 48 No BSL
7440-62-2 VANADIUM 2.9 5.4 mg/kg 01SBDIT01 3/3 - 5.4 NA 180 No BSL
7440-66-6 ZINC 4.2 22.6 mg/kg 01SBDIT01 3/3 - 22.6 NA 680 No BSL

Range of

Nondetects(2)

CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
Sample of Maximum

Concentration

Frequency of

Detection(1)

GULFPORT, MISSISSIPPI

TABLE 6-4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION TO GROUNDWATER - SUBSURFACE SOIL

NCBC GULFPORT

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(6)

Concentration

Used for

Screening(3)

ORNL SSLs for

Migration to

Groundwater(5)

Maximum

Background

Concentration(4)

Exposure Point
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SITE 1

GULFPORT, MISSISSIPPI

TABLE 6-4

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION TO GROUNDWATER - SUBSURFACE SOIL

NCBC GULFPORT

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. mg/kg = milligrams per kilogram
4 - No site-specific background soil data were available for NCBC Gulfport. µg/kg - micrograms per kilogram
5 - Oak Ridge National Laboratory Regional Screening Levels for Chemical Contaminants at Superfund Sites, Risk-based soil screening level for migration to groundwater, N = Noncarcinogen

April 2009. NA = Not Applicable/Not Available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. S = Concentration may exceed Csat
7 - Values are for chlordane. sat = soil saturation concentration
8 - Values are for alpha-BHC.
9 - Values are for endosulfan. Rationale Codes:
10 - Values are for endrin. For selection as a COPC:
11 - Values are for hexavalent chromium. ASL = Above Screening Level
12 - Values are for mercury, inorganic salts. For elimination as a COPC:

BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient
chemical was retained as a COPC. NTX = No toxicity criteria

Associated Samples:
01SBDIT01 01SB0120-22.5 01SB1002-07
01SBDIT02 01SB0203-08 01SB1002-07-AVG
01SBDIT03 01SB0321-26 01SB1002-07-D
01SBDIT0402 01SB0402-07
01SBDIT0445 01SB0502-07
01SBDIT0502 01SB0602-07
01SBDIT0502-AVG 01SB0702-07
01SBDIT0502-D 01SB0802-07
01SBDIT0602 01SB0902-07
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SITE 1

Scenario Timeframe: Current/Future
Medium: Groundwater - DPT Samples
Exposure Medium: Groundwater - DPT Samples

Site 1 Volatile Organic Compounds
78-93-3 2-BUTANONE 1.6 J 2.4 J ug/L 01QT1501 3/25 5 - 5 2.4 NA 191 N 710 N NA NA No BSL
67-64-1 ACETONE 3.2 J 4.8 J ug/L 01TW1001-D 8/25 5 - 5 4.8 NA 60.8 N 2200 N NA NA No BSL
75-15-0 CARBON DISULFIDE 0.16 J 0.25 J ug/L 01QT1601 3/25 1 - 1 0.25 0.66 104 N 100 N NA NA No BSL
74-87-3 CHLOROMETHANE 0.36 J 0.36 J ug/L 01TW1001-D 1/25 1 - 1 0.36 NA 1.43 C 19 N NA NA No BSL
156-59-2 CIS-1,2-DICHLOROETHENE 0.22 J 0.22 J ug/L 01TW0301 1/25 1 - 1 0.22 0.2 70 MCL 37 N 70 MCL No BSL
127-18-4 TETRACHLOROETHENE 0.26 J 0.54 J ug/L 01QT0401 3/25 1 - 1 0.54 0.35 5 MCL 0.11 C 5 MCL Yes ASL
79-01-6 TRICHLOROETHENE 0.32 J 0.32 J ug/L 01TW0301 1/25 1 - 1 0.32 0.51 5 MCL 1.7 C 5 MCL No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

the frequency of detection and average results. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. DPT = Direct Push Technology
4 - A comparison of maximum concentrations was conducted between the site and background datasets. The maximum background concentration is shaded if the maximum site J = Estimated value

concentration exceeds the maximum background concentration. Samples 01TW0101, 01QT1101, 01QT1101-AVG, 01QT1101-D, 01QT1201, and 01QT1301 were used as the background dataset. MCL = Maximum Contaminant Level
5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites µg/L = micrograms per liter

for Groundwater, February 2002. Noncarcinogenic values are divided by 10. N = Noncarcinogen
6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Tapwater. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond to NA = Not Applicable/Not Available

a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April 2009). S = Concentration may exceed Csat
7 - 2006 Edition of the Drinking Water Standards and Health Advisories (USEPA, August 2006). sat = soil saturation concentration

SMCLs are presented for reference purposes only. SMCL = Secondary Maximum Contaminant Level
8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level

For elimination as a COPC:
Associated Samples: BSL = Below COPC Screening Level
01TW0201 01QT0301 NUT = Essential nutrient
01TW0301 01QT0401 NTX = No toxicity criteria
01TW0401 01QT0501
01TW0501 01QT0601
01TW0601 01QT0701
01TW0701 01QT0801
01TW0801 01QT0901
01TW0901 01QT1001
01TW1001 01QT1501
01TW1001-AVG 01QT1601
01TW1001-D 01QT1701
01QT1401 01QT1801
01QT0101 01QT1901

Maximum

Concentration(1) Units
Sample of Maximum

Concentration

Potential

ARAR/TBC

Source(7)

Range of

Nondetects(2)

GULFPORT, MISSISSIPPI

Frequency

of

Detection(1)

Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

TABLE 6-5

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - DPT GROUNDWATER SAMPLES

NCBC GULFPORT

Mississippi

Groundwater

Criteria(5)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(8)

Concentration

Used for

Screening(3)

Maximum

Background

Concentration(4)

ORNL Regional

Tapwater Screening

Level(6)

Potential

ARAR/TBC(7)
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SITE 1

Scenario Timeframe: Current/Future

Medium: Groundwater - Monitoring Well Samples

Exposure Medium: Groundwater - Monitoring Well Samples

Site 1 Volatile Organic Compounds

67-64-1 ACETONE 1.6 J 2.8 J ug/L 01GW1901 2/21 1.7 - 5 2.8 NA 60.8 N 2200 N NA NA No BSL

75-15-0 CARBON DISULFIDE 1.8 1.8 ug/L 01GW0901 1/21 0.15 - 1 1.8 NA 104 N 100 N NA NA No BSL

79-01-6 TRICHLOROETHENE 0.3 J 0.3 J ug/L 01GW2001 1/21 0.23 - 1 0.3 1.3 5 MCL 1.7 C 5 MCL No BSL

Semivolatile Organics

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1.7 J 2 J ug/L 01GW2501, 01GW2601 5/21 1.4 - 3.3 2 NA 6 MCL 4.8 C 6 MCL No BSL

91-20-3 NAPHTHALENE 6.7 J 6.7 J ug/L 01GW2601 1/21 0.42 - 10 6.7 NA 0.62 N 0.14 C NA NA Yes ASL

Pesticides/PCBs

50-29-3 4,4'-DDT 0.0068 J 0.0068 J ug/L 01GW2401 1/21 0.0046 - 0.02 0.0068 NA 0.197 C 0.2 C NA NA No BSL

7421-93-4 ENDRIN ALDEHYDE 0.0088 J 0.0088 J ug/L 01GW1301 1/21 0.0046 - 0.02 0.0088 NA 2 MCL(9)
1.1 N(9)

2 MCL No BSL

Herbicides (ug/L)

93-72-1 2,4,5-TP (SILVEX) 0.049 J 0.17 J ug/L 01GW1601-D, 01GW2001 3/18 0.023 - 0.05 0.17 NA 50 MCL 29 N 50 MCL No BSL

Inorganics

7429-90-5 ALUMINUM 73.5 6320 ug/L 01GW1101 21/21 - 6320 81.9 3650 N 3700 N 50 - 200 SMCL Yes ASL

7440-38-2 ARSENIC 14.2 19.1 ug/L 01GW1401 2/21 3 - 3 19.1 NA 50 MCL 0.045 C 10 MCL Yes ASL

7440-39-3 BARIUM 15.1 418 ug/L 01GW0601 21/21 - 418 38.8 2000 MCL 730 N 2000 MCL No BSL

7440-70-2 CALCIUM 3940 86800 ug/L 01GW2701 21/21 - 86800 14100 NA NA NA NA No NUT

7440-47-3 CHROMIUM 2.1 8.1 ug/L 01GW1101 3/21 2 - 2 8.1 2.3 100 MCL(10)
11 N(10)

100 MCL No BSL

7439-89-6 IRON 147 44000 ug/L 01GW1501 21/21 - 44000 1170 1100 N 2600 N 300 SMCL Yes ASL

7439-92-1 LEAD 1.5 1.9 ug/L 01GW2001 3/21 1.5 - 1.7 1.9 NA 15 MCL 15 15 MCL(11)
No BSL

7439-95-4 MAGNESIUM 1000 9990 ug/L 01GW0601 17/21 1000 - 1000 9990 2190 NA NA NA NA No NUT

7439-96-5 MANGANESE 4.4 548 ug/L 01GW1501 21/21 - 548 40.9 73 N 88 N 50 SMCL Yes ASL

7440-09-7 POTASSIUM 1470 4600 ug/L 01GW0601 5/21 1000 - 1000 4600 NA NA NA NA NA No NUT

7440-23-5 SODIUM 2770 19500 ug/L 01GW0601, 01GW0901 21/21 - 19500 7200 NA NA NA NA No NUT

7440-28-0 THALLIUM 4.1 4.1 ug/L 01GW1601 1/21 3 - 3 4.1 NA 2 MCL 0.24 N 2 MCL Yes ASL

7440-62-2 VANADIUM 10.2 10.2 ug/L 01GW1101 1/21 5 - 5 10.2 NA 25.6 N 18 N NA NA No BSL

7440-66-6 ZINC 5.7 24.3 ug/L 01GW0701 3/21 5 - 5 24.3 NA 1100 N 1100 N 5000 SMCL No BSL

Miscellaneous Parameters

57-12-5 CYANIDE 2.1 J 22.2 J ug/L 01GW1901 13/21 5 - 5 22.2 NA 200 MCL 73 N 200 MCL No BSL

Units
Sample of Maximum

Concentration

Potential

ARAR/TBC

Source(7)

GULFPORT, MISSISSIPPI

Frequency

of

Detection(1)

Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

Range of

Nondetects(2)

Maximum

Concentration(1)

TABLE 6-6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - GROUNDWATER - MONITORING WELL SAMPLES

NCBC GULFPORT

Mississippi

Groundwater

Criteria(5)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(8)

Concentration

Used for

Screening(3)

Maximum

Background

Concentration(4)

ORNL Regional

Tapwater Screening

Level(6)

Potential

ARAR/TBC(7)
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SITE 1

GULFPORT, MISSISSIPPI

TABLE 6-6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - GROUNDWATER - MONITORING WELL SAMPLES

NCBC GULFPORT

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

the frequency of detection and average results. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern

3 - The maximum detected concentration is used for screening purposes. J = Estimated value

4 - A comparison of maximum concentrations was conducted between the site and background datasets. The maximum background concentration is shaded if the maximum site MCL = Maximum Contaminant Level

concentration exceeds the maximum background concentration. Sample 01GW2301 was used as the background dataset. µg/L = micrograms per liter

5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites N = Noncarcinogen

for Groundwater, February 2002. Noncarcinogenic values are divided by 10. NA = Not Applicable/Not Available

6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Tapwater. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond to S = Concentration may exceed Csat

a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April 2009). sat = soil saturation concentration

7 - 2006 Edition of the Drinking Water Standards and Health Advisories (USEPA, August 2006). SMCL = Secondary Maximum Contaminant Level

SMCLs are presented for reference purposes only.

8 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. Rationale Codes:

9 - Values are for endrin. For selection as a COPC:

10 - Values are for hexavalent chromium. ASL = Above Screening Level

11 - The MCL for this parameter is actually a treatment technique. The SDWA action level (at the tap) has been presented. For elimination as a COPC:

BSL = Below COPC Screening Level

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient

chemical was retained as a COPC. NTX = No toxicity criteria

Associated Samples:

01GW0601 01GW1201 01GW1801 01GW2701

01GW0701 01GW1301 01GW1901

01GW0701-AVG 01GW1401 01GW2001

01GW0701-D 01GW1501 01GW2101

01GW0801 01GW1601 01GW2201

01GW0901 01GW1601-AVG 01GW2401

01GW1001 01GW1601-D 01GW2501

01GW1101 01GW1701 01GW2601
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SITE 1

Scenario Timeframe: Current/Future
Medium: Groundwater - DPT Samples
Exposure Medium: Groundwater - DPT Samples

Site 1 Volatile Organic Compounds
78-93-3 2-BUTANONE 1.6 J 2.4 J ug/L 01QT1501 3/25 5 - 5 2.4 NA 440000 N No BSL
67-64-1 ACETONE 3.2 J 4.8 J ug/L 01TW1001-D 8/25 5 - 5 4.8 NA 220000 N No BSL
75-15-0 CARBON DISULFIDE 0.16 J 0.25 J ug/L 01QT1601 3/25 1 - 1 0.25 0.66 560 N No BSL
74-87-3 CHLOROMETHANE 0.36 J 0.36 J ug/L 01TW1001-D 1/25 1 - 1 0.36 NA 6.7 C No BSL

156-59-2 CIS-1,2-DICHLOROETHENE 0.22 J 0.22 J ug/L 01TW0301 1/25 1 - 1 0.22 0.2 210 N No BSL
127-18-4 TETRACHLOROETHENE 0.26 J 0.54 J ug/L 01QT0401 3/25 1 - 1 0.54 0.35 1.1 C No BSL
79-01-6 TRICHLOROETHENE 0.32 J 0.32 J ug/L 01TW0301 1/25 1 - 1 0.32 0.51 0.053 C Yes ASL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. DPT = Direct Push Technology
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - A comparison of maximum concentrations was conducted between the site and background datasets. The maximum background concentration is shaded if the maximum site MCL = Maximum Contaminant Level

concentration exceeds the maximum background concentration. Samples 01TW0101, 01QT1101, 01QT1101-AVG, 01QT1101-D, 01QT1201, and 01QT1301 were used as the background dataset. µg/L = micrograms per liter
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. N = Noncarcinogen

Values are from Table 2c (values for tetrachloroethene and trichloroethene are from Table 2a) and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. NA = Not Applicable/Not Available
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. S = Concentration may exceed Csat

sat = soil saturation concentration
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC. Rationale Codes:

For selection as a COPC:
Associated Samples: ASL = Above Screening Level
01TW0201 01QT0301 For elimination as a COPC:
01TW0301 01QT0401 BSL = Below COPC Screening Level
01TW0401 01QT0501 NUT = Essential nutrient
01TW0501 01QT0601 NTX = No toxicity criteria
01TW0601 01QT0701
01TW0701 01QT0801
01TW0801 01QT0901
01TW0901 01QT1001
01TW1001 01QT1501
01TW1001-AVG 01QT1601
01TW1001-D 01QT1701
01QT1401 01QT1801
01QT0101 01QT1901
01QT0201

GULFPORT, MISSISSIPPI

USEPA Groundwater

Volatilization Criteria(5)

Frequency

of

Detection(1)

TABLE 6-7

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION - DPT GROUNDWATER SAMPLES

NCBC GULFPORT

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(6)

Concentration

Used for

Screening(3)

Maximum

Background

Concentration(4)

Range of

Nondetects(2)Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
Sample of Maximum

Concentration
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PAGE 1 OF 2Scenario Timeframe: Current/Future
Medium: Groundwater - Monitoring Well Samples
Exposure Medium: Groundwater - Monitoring Well Samples

Site 1 Volatile Organic Compounds
67-64-1 ACETONE 1.6 J 2.8 J ug/L 01GW1901 2/21 1.7 - 5 2.8 NA 220000 N No BSL
75-15-0 CARBON DISULFIDE 1.8 1.8 ug/L 01GW0901 1/21 0.15 - 1 1.8 NA 560 N No BSL
79-01-6 TRICHLOROETHENE 0.3 J 0.3 J ug/L 01GW2001 1/21 0.23 - 1 0.3 1.3 0.053 C Yes ASL

Semivolatile Organics
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 1.7 J 2 J ug/L 01GW2501, 01GW2601 5/21 1.4 - 3.3 2 NA NA No NTX
91-20-3 NAPHTHALENE 6.7 J 6.7 J ug/L 01GW2601 1/21 0.42 - 10 6.7 NA 150 N No BSL

Pesticides/PCBs
50-29-3 4,4'-DDT 0.0068 J 0.0068 J ug/L 01GW2401 1/21 0.0046 - 0.02 0.0068 NA NA No NTX

7421-93-4 ENDRIN ALDEHYDE 0.0088 J 0.0088 J ug/L 01GW1301 1/21 0.0046 - 0.02 0.0088 NA NA No NTX
Herbicides (ug/L)

93-72-1 2,4,5-TP (SILVEX) 0.049 J 0.17 J ug/L 01GW1601-D, 01GW2001 3/18 0.023 - 0.05 0.17 NA NA No NTX
Inorganics

7429-90-5 ALUMINUM 73.5 6320 ug/L 01GW1101 21/21 - 6320 81.9 NA No NTX
7440-38-2 ARSENIC 14.2 19.1 ug/L 01GW1401 2/21 3 - 3 19.1 NA NA No NTX
7440-39-3 BARIUM 15.1 418 ug/L 01GW0601 21/21 - 418 38.8 NA No NTX
7440-70-2 CALCIUM 3940 86800 ug/L 01GW2701 21/21 - 86800 14100 NA No NTX
7440-47-3 CHROMIUM 2.1 8.1 ug/L 01GW1101 3/21 2 - 2 8.1 2.3 NA No NTX
7439-89-6 IRON 147 44000 ug/L 01GW1501 21/21 - 44000 1170 NA No NTX
7439-92-1 LEAD 1.5 1.9 ug/L 01GW2001 3/21 1.5 - 1.7 1.9 NA NA No NTX
7439-95-4 MAGNESIUM 1000 9990 ug/L 01GW0601 17/21 1000 - 1000 9990 2190 NA No NTX
7439-96-5 MANGANESE 4.4 548 ug/L 01GW1501 21/21 - 548 40.9 NA No NTX
7440-09-7 POTASSIUM 1470 4600 ug/L 01GW0601 5/21 1000 - 1000 4600 NA NA No NTX
7440-23-5 SODIUM 2770 19500 ug/L 01GW0601, 01GW0901 21/21 - 19500 7200 NA No NTX
7440-28-0 THALLIUM 4.1 4.1 ug/L 01GW1601 1/21 3 - 3 4.1 NA NA No NTX
7440-62-2 VANADIUM 10.2 10.2 ug/L 01GW1101 1/21 5 - 5 10.2 NA NA No NTX
7440-66-6 ZINC 5.7 24.3 ug/L 01GW0701 3/21 5 - 5 24.3 NA NA No NTX

Miscellaneous Parameters
57-12-5 CYANIDE 2.1 J 22.2 J ug/L 01GW1901 13/21 5 - 5 22.2 NA NA No NTX

Range of

Nondetects(2)Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
Sample of Maximum

Concentration

Frequency

of

Detection(1)

TABLE 6-8

SITE 1
NCBC GULFPORT

USEPA Groundwater

Volatilization Criteria(5)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(6)

Concentration

Used for

Screening(3)

Maximum

Background

Concentration(4)

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION - MONITORING WELL SAMPLES

GULFPORT, MISSISSIPPI

Rev. 2
04/12/13

13JAX0043 CTO 0065



PAGE 2 OF 2

TABLE 6-8

SITE 1
NCBC GULFPORT

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION - MONITORING WELL SAMPLES

GULFPORT, MISSISSIPPI

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. MCL = Maximum Contaminant Level
4 - A comparison of maximum concentrations was conducted between the site and background datasets. The maximum background concentration is shaded if the maximum site µg/L = micrograms per liter

concentration exceeds the maximum background concentration. Sample 01GW2301 was used as the background dataset. N = Noncarcinogen
5 - Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils. November 2002. EPA530-F-02-052. NA = Not Applicable/Not Available

Values are from Table 2c (the value for trichloroethene is from Table 2a) and correspond to a target cancer risk level of 1E-6 or HI =1 and an attenuation factor of 0.001. S = Concentration may exceed Csat
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. sat = soil saturation concentration

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the Rationale Codes:
chemical was retained as a COPC. For selection as a COPC:

ASL = Above Screening Level
For elimination as a COPC:

Associated Samples:
01GW0601 01GW1301 01GW2001 BSL = Below COPC Screening Level
01GW0701 01GW1401 01GW2101 NUT = Essential nutrient
01GW0701-AVG 01GW1501 01GW2201 NTX = No toxicity criteria
01GW0701-D 01GW1601 01GW2401
01GW0801 01GW1601-AVG 01GW2501
01GW0901 01GW1601-D 01GW2601
01GW1001 01GW1701 01GW2701
01GW1101 01GW1801
01GW1201 01GW1901
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Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water

Site 1 Volatile Organic Compounds
76-13-1 1,1,2-TRICHLOROTRIFLUOROETHANE 6.6 6.6 ug/L 01SW0401 1/5 1 - 1 6.6 NA 5940 N 5900 N No BSL
67-64-1 ACETONE 3.4 J 5.1 ug/L 01SW0201 5/5 - 5.1 NA 60.8 N 2200 N No BSL
75-15-0 CARBON DISULFIDE 0.18 J 0.2 J ug/L 01SW0301-D 2/5 1 - 1 0.2 NA 104 N 100 N No BSL
108-88-3 TOLUENE 0.22 J 0.22 J ug/L 01SW0401 1/5 1 - 1 0.22 NA 1000 MCL 230 N No BSL

Semivolatile Organic Compounds
105-60-2 CAPROLACTAM 0.91 J 2.1 J ug/L 01SW0401 5/5 - 2.1 NA 1830 N 1800 N No BSL

Pesticides/PCBs

5103-71-9 ALPHA-CHLORDANE 0.004 J 0.004 J ug/L 01SW0401 1/5 0.0092 - 0.0098 0.004 NA 2 MCL 0.19 C(7)
No BSL

Herbicides
93-72-1 2,4,5-TP (SILVEX) 0.044 J 0.067 J ug/L 01SW0101 4/5 0.069 - 0.069 0.067 NA 50 MCL 29 N No BSL

Metals
7429-90-5 ALUMINUM 430 1690 ug/L 01SW0401 5/5 - 1690 NA 3650 N 3700 N No BSL
7440-38-2 ARSENIC 3.4 3.4 ug/L 01SW0101 1/5 3 - 3 3.4 NA 50 MCL 0.045 C Yes ASL
7440-39-3 BARIUM 27.4 30.1 ug/L 01SW0501 5/5 27.8 - 27.8 30.1 NA 2000 MCL 730 N No BSL
7440-70-2 CALCIUM 13200 24800 ug/L 01SW0401 5/5 - 24800 NA NA NA No NUT
7439-89-6 IRON 1720 2410 ug/L 01SW0101 5/5 - 2410 NA 1100 N 2600 N Yes ASL
7439-92-1 LEAD 1.6 2 ug/L 01SW0301-D 2/5 1.5 - 1.5 2 NA 15 MCL NA No BSL
7439-95-4 MAGNESIUM 1160 1560 ug/L 01SW0401 5/5 - 1560 NA NA NA No NUT
7439-96-5 MANGANESE 26.3 53.1 ug/L 01SW0101 5/5 - 53.1 NA 73 N 88 N No BSL
7440-09-7 POTASSIUM 1080 1080 ug/L 01SW0401 1/5 1000 - 1000 1080 NA NA NA No NUT
7440-23-5 SODIUM 5220 5940 ug/L 01SW0101 5/5 - 5940 NA NA NA No NUT
7440-66-6 ZINC 5.4 10.4 ug/L 01SW0501 5/5 - 10.4 NA 1100 N 1100 N No BSL

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen

the frequency of detection and average results. COPC = Chemical Of Potential Concern Associated Samples:
2 - Values presented are sample-specific quantitation limits. J = Estimated value 01SW0101
3 - The maximum detected concentration is used for screening purposes. MCL = Maximum Contaminant Level 01SW0201
4 - No site-specific background sediment data were available for NCBC Gulfport. µg/L = micrograms per liter 01SW0301
5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites N = Noncarcinogen 01SW0301-AVG

for Groundwater, February 2002. Noncarcinogenic values are divided by 10. NA = Not Applicable/Not Available 01SW0301-D
6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Tapwater. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond to S = Concentration may exceed Csat 01SW0401

a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April, 2009). sat = soil saturation concentration 01SW0501
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Rationale Codes:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the For selection as a COPC:
chemical was retained as a COPC. ASL = Above Screening Level

For elimination as a COPC:
BSL = Below COPC Screening Level
NUT = Essential nutrient
NTX = No toxicity criteria

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SURFACE WATER

TABLE 6-9

SITE 1
NCBC GULFPORT

Mississippi

Groundwater

Criteria(5)

COPC

Flag

Rationale for

Contaminant

Deletion or

Selection(7)

Concentration

Used for

Screening(3)

Maximum

Background

Concentration(4)

ORNL Regional

Tapwater Screening

Level(6)

GULFPORT, MISSISSIPPI

Range of

Nondetects(2)Exposure Point
CAS

Number
Chemical

Minimum

Concentration(1)

Maximum

Concentration(1) Units
Sample of Maximum

Concentration

Frequency

of

Detection(1)
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Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Site 1 Volatile Organic Compounds

78-93-3 2-BUTANONE 6 J 80 J ug/kg 01SD0101 4/5 12 - 12 80 NA 8450 N 84500 N 2800000 NS No BSL

67-64-1 ACETONE 28 J 220 J ug/kg 01SD0101 2/5 12 - 12 220 NA 10400000 N 782000 N 6100000 N No BSL

108-88-3 TOLUENE 33 J 33 J ug/kg 01SD0101 1/5 12 - 12 33 NA 3800 N 3800 N 500000 NS No BSL

Semivolatile Organic Compounds

106-44-5 4-METHYLPHENOL 420 J 420 J ug/kg 01SD0101 1/5 400 - 470 420 NA 1020000 N 39100 N 31000 N No BSL

50-32-8 BENZO(A)PYRENE 190 J 190 J ug/kg 01SD0101 1/5 400 - 470 190 NA 784 C 87.5 C 15 C Yes ASL

205-99-2 BENZO(B)FLUORANTHENE 330 J 330 J ug/kg 01SD0101 1/5 400 - 470 330 NA 7840 C 875 C 150 C Yes ASL

207-08-9 BENZO(K)FLUORANTHENE 220 J 220 J ug/kg 01SD0101 1/5 400 - 470 220 NA 78400 C 8750 C 1500 C No BSL

117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 74 J 450 J ug/kg 01SD0101 5/5 - 450 NA 409000 C 45600 C 35000 C No BSL

218-01-9 CHRYSENE 400 J 400 J ug/kg 01SD0101 1/5 400 - 470 400 NA 784000 C 87500 C 15000 C No BSL

206-44-0 FLUORANTHENE 1,300 J 1300 J ug/kg 01SD0101 1/5 400 - 470 1,300 NA 8170000 N 313000 N 230000 N No BSL

85-01-8 PHENANTHRENE 360 J 360 J ug/kg 01SD0101 1/5 400 - 470 360 NA 6130000 N 235000 N 170000 N(8) No BSL

129-00-0 PYRENE 930 J 930 J ug/kg 01SD0101 1/5 400 - 470 930 NA 6130000 N 235000 N 170000 N No BSL

- BENZO(A)PYRENE EQUIVALENTS 200 240 ug/kg 01SD0201 5/5 - 240 NA 784 C 87.5 C 15 C Yes ASL

Pesticides/PCBs

72-55-9 4,4'-DDE 0 J 0.91 ug/kg 01SD0301-D 3/5 0.81 - 3.5 0.91 NA 16800 C 1880 C 1400 C No BSL

309-00-2 ALDRIN 0 J 0.45 J ug/kg 01SD0301-D 1/5 0.4 - 1.7 0.45 NA 337 C 37.6 C 29 C No BSL

319-84-6 ALPHA-BHC 0 J 0.17 J ug/kg 01SD0501 1/5 0.4 - 1.7 0.17 NA 908 C 101 C 77 C No BSL

5103-71-9 ALPHA-CHLORDANE 1 6 J ug/kg 01SD0101 4/5 0.4 - 0.41 6 NA 1230 N(9)
1820 C(9) 1600 C(9)

No BSL

319-86-8 DELTA-BHC 2 J 2.1 J ug/kg 01SD0101 1/5 0.4 - 0.48 2.1 NA 908 C(10)
101 C(10) 77 C(10)

No BSL

60-57-1 DIELDRIN 1 J 1.8 ug/kg 01SD0301 3/5 0.43 - 3.5 1.8 NA 358 C 39.9 C 30 C No BSL

5103-74-2 GAMMA-CHLORDANE 1 J 3.5 J ug/kg 01SD0101 4/5 0.4 - 0.41 3.5 NA 1230 N(9)
1820 C(9) 1600 C(9)

No BSL

1024-57-3 HEPTACHLOR EPOXIDE 0 J 0.46 J ug/kg 01SD0501 1/5 0.3 - 1.7 0.46 NA 629 C 70.2 C 53 C No BSL

Metals

7429-90-5 ALUMINUM 1,000 17200 J mg/kg 01SD0101 5/5 - 17,200 NA 204000 N 7820 N 7700 N Yes ASL

7440-38-2 ARSENIC 1 19.8 J mg/kg 01SD0101 4/5 0.74 - 0.74 19.8 NA 3.82 C 0.426 C 0.39 C Yes ASL

7440-39-3 BARIUM 5 61.2 J mg/kg 01SD0101 5/5 - 61.2 NA 1430 N 548 N 1500 N No BSL

7440-41-7 BERYLLIUM 1 J 1.1 J mg/kg 01SD0101 1/5 0.24 - 0.29 1.1 NA 102 N 15.6 N 16 N No BSL

7440-70-2 CALCIUM 336 5050 J mg/kg 01SD0101 3/5 245 - 259 5,050 NA NA NA NA No NUT

7440-47-3 CHROMIUM 1 17.6 J mg/kg 01SD0101 5/5 - 17.6 NA 381 C(11)
227 C(11) 23 N(11)(12) No BSL

7440-50-8 COPPER 12 J 11.7 J mg/kg 01SD0101 1/5 1.2 - 1.5 11.7 NA 817 N 313 N 310 N No BSL

7439-89-6 IRON 650 28100 J mg/kg 01SD0101 5/5 - 28,100 NA 61300 N 2350 N 5500 N Yes ASL

7439-92-1 LEAD 2 32.1 J mg/kg 01SD0101 5/5 - 32.1 NA 1700 C 400 C 400 N No BSL

7439-96-5 MANGANESE 2 295 J mg/kg 01SD0101 5/5 - 295 NA 408 N 156 N 180 N Yes ASL

7440-02-0 NICKEL 6 J 6.4 J mg/kg 01SD0101 1/5 1.2 - 1.5 6.4 NA 408 N 156 N 150 N No BSL

7440-62-2 VANADIUM 1 32.2 J mg/kg 01SD0101 5/5 - 32.2 NA 143 N 54.8 N 39 N No BSL

7440-66-6 ZINC 4 132 J mg/kg 01SD0101 5/5 - 132 NA 6130 N 2350 N 2300 N No BSL

Miscellaneous Parameters

- TOTAL ORGANIC CARBON 1,480 66300 J mg/kg 01SD0101 5/5 - 66,300 NA NA NA NA No NTX

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations and as one sample when determining C = Carcinogen Associated Samples:

the frequency of detection and average results. COPC = Chemical Of Potential Concern 01SD0101

2 - Values presented are sample-specific quantitation limits. J = Estimated value 01SD0201

3 - The maximum detected concentration is used for screening purposes. mg/kg = milligrams per kilogram 01SD0301

4 - No site-specific background sediment data were available for NCBC Gulfport. µg/kg - micrograms per kilogram 01SD0301-AVG

5 - Mississippi Department of Environmental Quality (MDEQ), Risk Evaluation Procedures for Voluntary Cleanup and Redevelopment of Brownfield Sites N = Noncarcinogen 01SD0301-D

for Unrestricted and Restricted Land Use, February 2002. Noncarcinogenic values are divided by 10. NA = Not Applicable/Not Available 01SD0401

6 - Oak Ridge National Laboratory (ORNL) Regional Screening Level for Residential Soil. The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10 to correspond to S = Concentration may exceed Csat 01SD0501

a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (ORNL, April, 2009). sat = soil saturation concentration

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

8 - Values are for pyrene. Rationale Codes:

9 - Values are for chlordane. For selection as a COPC:

10 - Values are for alpha-BHC. ASL = Above Screening Level

11 - Values are for hexavalent chromium. For elimination as a COPC:

12 - Ten percent of the noncarcinogenic value is less than the carcinogenic value, therefore the noncarcinogenic is presented. BSL = Below COPC Screening Level

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient

chemical was retained as a COPC. NTX = No toxicity criteria

Maximum
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Concentration(4)
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Number
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Screening(3)

ORNL Residential Soil
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Mississippi Restricted

Soil Criteria(5)
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TABLE 6-10

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT - SEDIMENT
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TABLE 6-11

CHEMICALS RETAINED AS COPCs
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Surface Soil Subsurface Soil Groundwater

Direct 
Contact Soil to Air Soil to 

Groundwater
Direct 

Contact Soil to Air Soil to 
Groundwater

Direct 
Contact

Vapor 
Intrusion

Volatile Organic Compounds
Tetrachloroethene X X(1)

Trichloroethene X(2)

Semivolatile Organic Compounds
Benzo(a)pyrene X
Benzo(b)fluoranthene X X
Naphthalene X
Benzo(a)pyrene Equivalents X
Pesticides/PCBs
Aldrin X
alpha-BHC X X
Aroclor-1242 X X
Aroclor-1260 X
beta-BHC X X
delta-BHC X X
Dieldrin X X X
Heptachlor epoxide X X
Inorganics
Aluminum X X X X
Antimony X X
Arsenic X X X X X X X
Chromium X X
Cobalt X X
Copper X
Iron X X X X X X
Lead X
Manganese X X X X
Selenium X
Thallium X

X - Indicates chemical was retained as a COPC.

1 - Tetrachloroethene was selected as a COPC in direct push technology (DPT) groundwater samples only.  
2 - Trichloroethene was selected as a COPC in both DPT and monitoring well groundwater samples.

Chemical Surface 
Water Sediment

R
ev. 2
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TABLE 6-12

EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Receptors Exposure Routes
Construction/Excavation Workers
(Future)

 Soil dermal contact (surface/subsurface)
 Soil incidental ingestion (surface/subsurface)
 Inhalation of air/dust/emissions
 Ground water dermal contact (during excavation)
 Inhalation of volatiles in groundwater(in a trench

during excavation)
 Surface water incidental ingestion
 Surface water dermal contact
 Sediment incidental ingestion
 Sediment dermal contact

Site Maintenance Workers
(Current/Future)

 Soil incidental ingestion (surface/subsurface)
 Soil dermal contact (surface/subsurface)
 Inhalation of air/dust/emissions
 Surface water incidental ingestion
 Surface water dermal contact
 Sediment incidental ingestion
 Sediment dermal contact

Site Industrial Workers
(Current/Future)

 Soil incidental ingestion (surface/subsurface)
 Soil dermal contact (surface/subsurface)
 Inhalation of air/dust/emissions
 Surface water incidental ingestion
 Surface water dermal contact
 Sediment incidental ingestion
 Sediment dermal contact

Trespassers (Adolescent and Adult)
(Current/Future)

 Soil incidental ingestion (surface/subsurface)
 Soil dermal contact (subsurface)
 Inhalation of air/dust/emissions
 Surface water incidental ingestion
 Surface water dermal contact
 Sediment incidental ingestion
 Sediment dermal contact

Residents (Children/Adult)
(Future)

 Soil incidental ingestion (surface/subsurface)
 Soil dermal contact (surface/subsurface)
 Inhalation of air/dust/emissions
 Direct ingestion of groundwater
 Ground water dermal contact (showering/bathing)
 Inhalation of volatiles in groundwater

(showering/bathing and via vapor intrusion)
 Surface water incidental ingestion
 Surface water dermal contact
 Sediment incidental ingestion
 Sediment dermal contact
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TABLE 6-13

EXPOSURE POINT CONCENTRATIONS

SITE 1

GULFPORT, MISSISSIPPI

Chemical
Surface Soil

(mg/kg)

Subsurface Soil

(mg/kg)

Groundwater

(ug/L)

Surface Water

(ug/L)
Sediment

(mg/kg)
Volatile Organic Compounds

TETRACHLOROETHENE NA NA 0.54(1)(2) NA NA

TRICHLOROETHENE NA NA 0.32(3) NA NA

Semivolatile Organic Compounds

NAPHTHALENE NA NA 6.7(1) NA NA

BENZO(A)PYRENE EQUIVALENTS NA NA NA NA 0.2(1)

Pesticides/PCBs

AROCLOR-1242 NA 2.4(1)
NA NA NA

DIELDRIN 0.3 NA NA NA NA
Inorganics NA NA NA NA NA

ALUMINUM 7780 9700(1) 6320(1) NA 17200(1)

ANTIMONY 1 NA NA NA NA

ARSENIC 2.2 2(1) 19.1(1) 3.4(1) 19.8(1)

COBALT 2.2 NA NA NA NA

IRON 4330 NA 44000(1) 2410(1) 28100(1)

MANGANESE 55.4 NA 548(1) NA 295(1)

THALLIUM NA NA 4.1(1)
NA NA

Notes:

The exposure point concentrations (EPCs) were calculated according to USEPA's ProUCL guidance. See the

RAGS PART D Table 3s in Appendix D for details concerning the EPCs.

NA - Not applicable. Not a COPC for this media.

1 - Maximum Detected Concentration

2 - Tetrachloroethene was selected as a COPC in direct push technology (DPT) groundwater samples only.

3 - Trichloroethene was selected as a COPC in both DPT and monitoring well samples for the vapor intrusion pathway. The

maximum concentration of the two groundwater data sets was used as the EPC.

µg/L = micrograms per liter

mg/kg = milligrams per kilogram

NCBC GULFPORT
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TABLE 6-14

SUMMARY OF EXPOSURE FACTORS - REASONABLE MAXIMUM EXPOSURE
SITE 1

 NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Exposure Route Construction/     
Excavation Worker

Site Maintenance 
Worker

Site Industrial 
Worker

Adolescent       
Trespasser

Adult       
Trespasser

Future Child 
Resident

Future Adult 
Resident

ASSUMPTIONS FOR EXPOSURE TO SOIL AND SEDIMENT
Exposure Concentration  -                  
Csoil, Csed (mg/kg)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Ingestion Rate (IR) (mg/day) 330(2) 100(1) 50(1) 100(1) 50(1) 200(1) 100(1)

Fraction Ingested (FI) (unitless) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3)

Skin Surface Area (SA) (cm2/day) 3,300(4) 3,300(4) 3,300(4) 3,250(5) 5,700(4) 2,800(4) 5,700(4)

Soil-to-Skin Adherence Factor (AF) 
(mg/cm2) 0.3(4) 0.2(4) 0.2(4) 0.4(4) 0.07(4) 0.2(4) 0.07(4)

Absorption Factor (ABS) (unitless) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

Conversion Factor (CF) (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Exposure Frequency (EF) - Soil 
(days/year) 250(6) 24(7) 250(1) 30(8) 30(8) 350(1) 350(1)

Exposure Frequency (EF) - Sediment 
(days/year) 30(6) 24(7) 24(7) 30(8) 30(8) 30(8) 30(8)

Exposure Duration (ED) (years) 1(6) 25(1) 25(1) 11(9) 19(9) 6(1) 24(1)

Body Weight (BW) (kg) 70(2) 70(2) 70(2) 45(10) 70(2) 15(1) 70(2)

Noncarcinogenic Averaging Time (ATn) 
(days) 365(3) 9,125(3) 9,125(3) 4,015(3) 6,935(3) 2,190(3) 8,760(3)

Carcinogenic Averaging Time (ATc) 
(days) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3)

ASSUMPTIONS FOR EXPOSURE TO SURFACE WATER

Exposure Concentration  - Csw Maximum(11) Maximum(11) Maximum(11) Maximum(11) Maximum(11) Maximum(11) Maximum(11)

Ingestion Rate (IR) (L/hour) 0.01(10) 0.01(10) 0.01(10) 0.01(10) 0.01(10) 0.05(10) 0.01(10)

SA (cm2/day) 3,300(4) 3,300(4) 3,300(4) 3,250(5) 5,700(4) 2,800(4) 5,700(4)

EV (events/day) 1(6) 1(7) 1(6) 1(6) 1(6) 1(6) 1(6)

ET (hours/day) and tevent (hours/event) 1(6) 1(7) 1(6) 1(6) 1(6) 1(6) 1(6)

EF (days/year) 30(6) 24(7) 30(6) 30(8) 30(8) 30(8) 30(8)

Kp (cm/hour) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

t* (hour/event),  (hour), and B (unitless) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

Exposure Duration (ED) (years) 1(6) 25(1) 25(1) 11(9) 19(9) 6(1) 24(1)

BW (kg) 70(2) 70(2) 70(2) 45(10) 70(2) 15(1) 70(2)

ATn (days) 365(3) 9,125(3) 9,125(3) 4,015(3) 6,935(3) 2,190(3) 8,760(3)

ATc (days) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) R
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TABLE 6-14

SUMMARY OF EXPOSURE FACTORS - REASONABLE MAXIMUM EXPOSURE
SITE 1

 NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 2

Exposure Route Construction/     
Excavation Worker

Site Maintenance 
Worker

Site Industrial 
Worker

Adolescent       
Trespasser

Adult       
Trespasser

Future Child 
Resident

Future Adult 
Resident

ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER

Exposure Concentration  - Cgw Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10)

Ingestion Rate (IR) (L/day) NA NA NA NA NA 1.5(12) 2(1)

Skin Surface Area (SA) (cm2/day) 3,300(4) NA NA NA NA 6,600(4) 18,000(4)

Exposure Time (ET) (hour/event) 4(6) NA NA NA NA 0.33(6) 0.33(6)

Event Frequency (EV) (events/day) 1(6) NA NA NA NA 1(6) 1(6)

Permeability Coefficient from Water 
through Skin (Kp)(cm/hour) chemical-specific(4) NA NA NA NA chemical-specific(4) chemical-specific(4)

Bunge Dermal Model variables - t* 
(hour/event), T (hour), and B (unitless) chemical-specific(4) NA NA NA NA chemical-specific(4) chemical-specific(4)

Conversion Factor (CF) (L/cm3) 1E-03 NA NA NA NA 1E-03 1E-03

Exposure Frequency (EF)         
(days/year) 30(6) NA NA NA NA 350(1) 350(1)

Exposure Duration (ED) (years) 1(6) NA NA NA NA 6(1) 24(1)

Body Weight (BW) (kg) 70(2) NA NA NA NA 15(1) 70(2)

Noncarcinogenic Averaging Time (ATn) 
(days) 365(3) NA NA NA NA 2,190(3) 8,760(3)

Carcinogenic Averaging Time (ATc) 
(days) 25,550(3) NA NA NA NA 25,550(3) 25,550(3)

ASSUMPTIONS FOR EXPOSURE VIA INHALATION OF VOCS FROM GROUNDWATER
Exposure Time (hours/day) 4(6) NA NA NA NA NA NA

Footnotes:
1 - USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-89/002.
4 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
5 - Assumed 25 percent of total body surface area is exposed.
6 - Professional judgment.  Assumes a one year construction project.  Construction workers are assumed to be exposed to soil during the entire project.  
     Exposure to groundwater, surface water, and sediment are assumed to occur for only 30 days a year.
7 - Assumes receptor is exposed to surface water and sediment 2 days per month.
8 - Assumes wading 2 to 3 days per week during summer months.
9 - Assumes a total 30 year exposure, 11 years for an adolescent (6 to 16 years old) and the remaining 19 years for an adult.
10 - USEPA Region 4: Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins. May 2000.  See text.
11 - Less than ten samples were collected; therefore, the maximum detected concentration was used as the exposure point concentration.
12 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
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TABLE 6-15

SUMMARY OF EXPOSURE FACTORS - CENTRAL TENDENCY EXPOSURE
SITE 1 

 NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 1 OF 2

Exposure Route Construction/     
Excavation Worker

Site Maintenance 
Worker

Site Industrial 
Worker

Adolescent       
Trespasser

Adult       
Trespasser

Future Child 
Resident

Future Adult 
Resident

ASSUMPTIONS FOR EXPOSURE TO SOIL AND SEDIMENT
Exposure Concentration  -                  
Csoil, Csed (mg/kg)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Maximum or 95% 
UCL(1)

Ingestion Rate (IR) (mg/day) 165(6) 50(1) 50(1) 50(1) 50(1) 100(1) 50(1)

Fraction Ingested (FI) (unitless) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3) 1.0(3)

Skin Surface Area (SA) (cm2/day) 3,300(4) 3,300(4) 3,300(4) 3,250(5) 5,700(4) 2,800(4) 5,700(4)

Soil-to-Skin Adherence Factor (AF) 
(mg/cm2) 0.1(4) 0.02(4) 0.02(4) 0.04(4) 0.01(4) 0.04(4) 0.01(4)

Absorption Factor (ABS) (unitless) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

Conversion Factor (CF) (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Exposure Frequency (EF) - Soil 
(days/year) 125(6) 12(7) 219(1) 15(6) 15(6) 234(1) 234(1)

Exposure Frequency (EF) - Sediment 
(days/year) 15(6) 12(7) 12(7) 15(6) 15(6) 15(6) 15(6)

Exposure Duration (ED) (years) 1(6) 9(1) 9(1) 11(8) 19(8) 2(1) 7(1)

Body Weight (BW) (kg) 70(1) 70(1) 70(1) 45(9) 70(1) 15(1) 70(1)

Noncarcinogenic Averaging Time 
(ATn) (days) 365(3) 9,125(3) 9,125(3) 4,015(3) 6,935(3) 730(3) 2,555(3)

Carcinogenic Averaging Time (ATc) 
(days) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3)

ASSUMPTIONS FOR EXPOSURE TO SURFACE WATER

Exposure Concentration  - Csw Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10) Maximum(10)

Ingestion Rate (IR) (L/hour) 0.01(9) 0.01(9) 0.01(9) 0.01(9) 0.01(9) 0.05(9) 0.01(9)

SA (cm2/day) 3,300(4) 3,300(4) 3,300(4) 3,250(5) 5,700(4) 2,800(4) 5,700(4)

EV (events/day) 1(6) 1(6) 1(6) 1(6) 1(6) 1(6) 1(6)

ET (hours/day) and tevent 

(hours/event) 1(6) 1(6) 1(6) 1(6) 1(6) 1(6) 1(6)

EF (days/year) 15(6) 12(7) 12(7) 15(6) 15(6) 15(6) 15(6)

Kp (cm/hour) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

t* (hour/event),  (hour), and B 
(unitless) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4) chemical-specific(4)

Exposure Duration (ED) (years) 1(6) 9(1) 9(1) 11(6) 19(6) 2(1) 7(1)

BW (kg) 70(1) 70(1) 70(1) 45(9) 70(1) 15(1) 70(1)

ATn (days) 365(3) 9,125(3) 9,125(3) 4,015(3) 6,935(3) 730(3) 2,555(3)

ATc (days) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3) 25,550(3)
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TABLE 6-15

SUMMARY OF EXPOSURE FACTORS - CENTRAL TENDENCY EXPOSURE
SITE 1 

 NCBC GULFPORT
GULFPORT, MISSISSIPPI

PAGE 2 OF 2

ASSUMPTIONS FOR EXPOSURE TO GROUNDWATER

Exposure Concentration  - Cgw Average(9) Average(9) Average(9) Average(9) Average(9) Average(9) Average(9)

Ingestion Rate (IR) (L/day) NA NA NA NA NA 0.66(11) 1.4(1)

Skin Surface Area (SA) (cm2/day) 3,300(4) NA NA NA NA 6,600(4) 18,000(4)

Exposure Time (ET) (hour/event) 2(6) NA NA NA NA 0.25(6) 0.25(6)

Event Frequency (EV) (events/day) 1(6) NA NA NA NA 1(6) 1(6)

Permeability Coefficient from Water 
through Skin (Kp)(cm/hour) chemical-specific(4) NA NA NA NA chemical-specific(4) chemical-specific(4)

Bunge Dermal Model variables - t* 
(hour/event), T (hour), and B 
(unitless)

chemical-specific(4) NA NA NA NA chemical-specific(4) chemical-specific(4)

Conversion Factor (CF) (L/cm3) 1E-03 1E-03 NA NA NA 1E-03 1E-03
Exposure Frequency (EF)         
(days/year) 15(6) NA NA NA NA 234(1) 234(1)

Exposure Duration (ED) (years) 1(6) NA NA NA NA 2(1) 7(1)

Body Weight (BW) (kg) 70(1) NA NA NA NA 15(1) 70(1)

Noncarcinogenic Averaging Time 
(ATn) (days) 365(3) NA NA NA NA 730(3) 2,555(3)

Carcinogenic Averaging Time (ATc) 
(days) 25,550(3) NA NA NA NA 25,550(3) 25,550(3)

ASSUMPTIONS FOR EXPOSURE VIA INHALATION OF VOCS FROM GROUNDWATER
Exposure Time (hours/day) 2(6) NA NA NA NA NA NA

Footnotes:
1 - USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-89/002.
4 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
5 - Assumed 25 percent of total body surface area is exposed.
6  Professional Judgment.  Assumes one half the RME exposure.
7 - Assumes receptor is exposed to surface water and sediment one day per month.
8  Assumes a total 30 year exposure, 11 years for an adolescent (6 to 16 years old) and the remaining 19 years for an adult.
9 - USEPA Region 4: Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins. May 2000.
10 - Less than ten samples were collected therefore the maximum detected concentration was used as the exposure point concentration.
11 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.

R
ev. 2

04/12/13

13JA
X

0043
C

TO
 0065



TABLE 6-16
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
TETRACHLOROETHENE Chronic 1.0E-02 mg/kg/day 1 1.0E-02 mg/kg/day Liver 1000/1 IRIS 4/30/2009
TRICHLOROETHENE NA NA NA NA NA NA NA NA NA NA
Semivolatile Organic Compounds
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
NAPHTHALENE Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 4/30/2009
BENZO(A)PYRENE EQUIVALENTS NA NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
AROCLOR-1242 NA NA NA NA NA NA NA NA NA NA
DIELDRIN Chronic 5.0E-05 mg/kg/day 1 5.0E-05 mg/kg/day Liver 100/1 IRIS 4/30/2009
Inorganics
ALUMINUM Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day CNS 100 PPRTV 10/23/2006
ANTIMONY Chronic 4.0E-04 mg/kg/day 0.15 6.0E-05 mg/kg/day Blood 1000/1 IRIS 4/30/2009
ARSENIC Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 4/30/2009
COBALT Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day NA NA ORNL 04/2009
IRON Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
MANGANESE (soil)(3) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day CNS 1/1 IRIS 4/30/2009
MANGANESE (water)(3) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day CNS 1/3 IRIS 4/30/2009
THALLIUM Chronic 6.5E-05 mg/kg/day 1 6.5E-05 mg/kg/day Hair Loss, Liver 3000/1 ORNL 04/2009

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS = Central Nervous System
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. CVS = Cardiovascular system
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. GS = Gastrointestinal
3 - Adjusted IRIS value in accordance with USEPA Region I Risk Update Number 4, November 1996.

IRIS = Integrated Risk Information System
NA = Not Available.
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants
             at Superfund Sites, April 2009.
PPRTV = Provisional Peer Reviewed Toxicity Values
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TABLE 6-17
NON-CANCER TOXICITY DATA -- INHALATION

SITE 1
NCBC GULFPORT

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
TETRACHLOROETHENE Chronic 2.7E-01 mg/m3 7.7E-02 (mg/kg/day) Liver NA ORNL 04/2009
TRICHLOROETHENE NA NA NA NA NA NA NA NA NA
Semivolatile Organic Compounds
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA
NAPHTHALENE Chronic 3.0E-03 mg/m3 8.6E-04 (mg/kg/day) Respiratory 3000/1 IRIS 4/30/2009
BENZO(A)PYRENE EQUIVALENTS NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
AROCLOR-1242 NA NA NA NA NA NA NA NA NA
DIELDRIN NA NA NA NA NA NA NA NA NA
Inorganics
ALUMINUM Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300 PPRTV 10/23/2006
ANTIMONY NA NA NA NA NA NA NA NA NA
ARSENIC Chronic 3.00E-05 mg/m3 8.6E-06 (mg/kg/day) NA NA ORNL 04/2009
COBALT Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory NA ORNL 04/2009
IRON NA NA NA NA NA NA NA NA NA
MANGANESE Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 4/30/2009
THALLIUM NA NA NA NA NA NA NA NA NA

Notes: Definitions:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg CNS = Central Nervous System

IRIS = Integrated Risk Information System
NA = Not Applicable
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April 2009.
PPRTV = Provisional Peer Reviewed Toxicity Values

GULFPORT, MISSISSIPPI

R
ev. 2

04/12/13

13JA
X

0043
C

TO
 0065



TABLE 6-18
CANCER TOXICITY DATA -- ORAL/DERMAL

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
TETRACHLOROETHENE 5.4E-01 (mg/kg/day)-1 1 5.4E-01 (mg/kg/day)-1 NA ORNL 04/2009
TRICHLOROETHENE 1.3E-02 (mg/kg/day)-1 1 1.3E-02 (mg/kg/day)-1 NA ORNL 04/2009
Semivolatile Organic Compounds
BENZO(A)PYRENE(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 4/30/2009
BENZO(B)FLUORANTHENE(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
NAPHTHALENE NA NA NA NA NA C / Possible human carcinogen IRIS 4/30/2009
BENZO(A)PYRENE EQUIVALENTS(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 4/30/2009
Pesticides/PCBs
AROCLOR-1242 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996
DIELDRIN 1.6E+01 (mg/kg/day)-1 1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 4/30/2009
Inorganics
ALUMINUM NA NA NA NA NA NA NA NA
ANTIMONY NA NA NA NA NA NA NA NA
ARSENIC 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known/likely human carcinogen IRIS 4/30/2009
COBALT NA NA NA NA NA NA NA NA
IRON NA NA NA NA NA NA NA NA
MANGANESE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 4/30/2009
THALLIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 4/30/2009
Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
     for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = 
     Oral cancer slope factor / Oral Absorption Efficiency for Dermal.
3 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility
      from Early-Life Exposure to Carcinogens (2005).

Definitions:
IRIS = Integrated Risk Information System.
NA = Not Available.
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April, 2009.
PPRTV = Provisional Peer Reviewed Toxicity Values
USEPA(1) = USEPA,  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.
USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 6-19
CANCER TOXICITY DATA -- INHALATION

SITE 1
NCBC GULFPORT

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds
TETRACHLOROETHENE 5.9E-06 (ug/m3)-1 2.1E-02 (mg/kg/day)-1 NA ORNL 04/2009
TRICHLOROETHENE 2.0E-06 (ug/m3)-1 7.0E-03 (mg/kg/day)-1 NA ORNL 04/2009
Semivolatile Organic Compounds
BENZO(A)PYRENE(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA ORNL 04/2009
BENZO(B)FLUORANTHENE(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA ORNL 04/2009
NAPHTHALENE 3.4E-05 (ug/m3)-1 1.2E-01 (mg/kg/day)-1 C/ Possible Human Carcinogen ORNL 04/2009
BENZO(A)PYRENE EQUIVALENTS(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA ORNL 04/2009
Pesticides/PCBs
AROCLOR-1242 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996
DIELDRIN 4.6E-03 (ug/m3)-1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 4/30/2009
Inorganics
ALUMINUM NA NA NA NA NA NA NA
ANTIMONY NA NA NA NA NA NA NA
ARSENIC 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 4/30/2009
COBALT 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA ORNL 04/2009
IRON NA NA NA NA NA NA NA
MANGANESE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 4/30/2009
THALLIUM NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 4/30/2009
Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.
2 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for 
      Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
3 - Values are for chlordane.
4 - Values are for alpha-BHC.

Definitions:
IRIS = Integrated Risk Information System.
NA = Not Available.
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April 2009.
USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.

GULFPORT, MISSISSIPPI
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TABLE 6-20
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 4E-07 - - - - - - 1E-01 - -
Dermal Contact 8E-08 - - - - - - 8E-03 - -
Total 5E-07 - - - - - - 1E-01 - -

Subsurface Soil Incidental Ingestion 4E-07 - - - - - - 5E-02 - -
Dermal Contact 1E-07 - - - - - - 2E-03 - -
Total 5E-07 - - - - - - 5E-02 - -

Groundwater - MW Incidental Ingestion 0E+00 - - - - - - 0E+00 - -
Dermal Contact 6E-09 - - - - - - 1E-02 - -
Inhalation 1E-09 - - - - - - 9E-04 - -
Total 8E-09 - - - - - - 1E-02 - -

Groundwater - DPT Incidental Ingestion 0E+00 - - - - - - 0E+00 - -
Dermal Contact 3E-09 - - - - - - 4E-05 - -
Inhalation 2E-11 - - - - - - 8E-07 - -
Total 3E-09 - - - - - - 4E-05 - -

Surface Water Incidental Ingestion 9E-10 - - - - - - 2E-04 - -
Dermal Contact 3E-10 - - - - - - 6E-05 - -
Total 1E-09 - - - - - - 2E-04 - -

Sediment Incidental Ingestion 2E-07 - - - - - - 5E-02 - -
Dermal Contact 2E-08 - - - - - - 2E-03 - -
Total 2E-07 - - - - - - 5E-02 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 7E-07 2E-01
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 7E-07 1E-01
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 6E-07 2E-01
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 7E-07 1E-01

Site Maintenance Worker Surface Soil Incidental Ingestion 3E-07 - - - - - - 4E-03 - -
Dermal Contact 1E-07 - - - - - - 5E-04 - -
Total 4E-07 - - - - - - 4E-03 - -

Subsurface Soil Incidental Ingestion 3E-07 - - - - - - 2E-03 - -
Dermal Contact 2E-07 - - - - - - 1E-04 - -
Total 4E-07 - - - - - - 2E-03 - -

Surface Water Incidental Ingestion 2E-08 - - - - - - 1E-04 - -
Dermal Contact 6E-09 - - - - - - 5E-05 - -
Total 2E-08 - - - - - - 2E-04 - -

Sediment Incidental Ingestion 1E-06 - - - - - - 1E-02 - -
Dermal Contact 2E-07 - - - - - - 1E-03 - -
Total 1E-06 - - - - - - 1E-02 - -

Total Surface Soil, Surface Water, and Sediment 2E-06 2E-02
Total Subsurface Soil, Surface Water, and Sediment 2E-06 2E-02

Site Industrial Worker Surface Soil Incidental Ingestion 1E-06 - - - - - - 2E-02 - -
Dermal Contact 1E-06 - - - - - - 5E-03 - -
Total 3E-06 - - - - Dieldrin 2E-02 - -

Subsurface Soil Incidental Ingestion 1E-06 - - - - - - 8E-03 - -
Dermal Contact 2E-06 - - - - Aroclor-1242 1E-03 - -
Total 3E-06 - - - - Aroclor-1242 9E-03 - -

Surface Water Incidental Ingestion 2E-08 - - - - - - 2E-04 - -
Dermal Contact 7E-09 - - - - - - 6E-05 - -
Total 3E-08 - - - - - - 2E-04 - -

Sediment Incidental Ingestion 5E-07 - - - - - - 6E-03 - -
Dermal Contact 2E-07 - - - - - - 1E-03 - -
Total 8E-07 - - - - - - 7E-03 - -

Total Surface Soil, Surface Water, and Sediment 4E-06 3E-02
Total Subsurface Soil, Surface Water, and Sediment 4E-06 2E-02
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TABLE 6-20
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Adolescent Trespasser Surface Soil Incidental Ingestion 2E-07 - - - - - - 7E-03 - -
Dermal Contact 2E-07 - - - - - - 2E-03 - -
Total 4E-07 - - - - - - 9E-03 - -

Subsurface Soil Incidental Ingestion 2E-07 - - - - - - 3E-03 - -
Dermal Contact 3E-07 - - - - - - 5E-04 - -
Total 5E-07 - - - - - - 3E-03 - -

Surface Water Incidental Ingestion 1E-08 - - - - - - 3E-04 - -
Dermal Contact 5E-09 - - - - - - 9E-05 - -
Total 2E-08 - - - - - - 4E-04 - -

Sediment Incidental Ingestion 1E-06 - - - - - - 2E-02 - -
Dermal Contact 5E-07 - - - - - - 5E-03 - -
Total 2E-06 - - - - Arsenic 3E-02 - -

Total Surface Soil, Surface Water, and Sediment 2E-06 4E-02
Total Subsurface Soil, Surface Water, and Sediment 2E-06 3E-02

Adult Trespasser Surface Soil Incidental Ingestion 1E-07 - - - - - - 2E-03 - -
Dermal Contact 1E-07 - - - - - - 6E-04 - -
Total 2E-07 - - - - - - 3E-03 - -

Subsurface Soil Incidental Ingestion 1E-07 - - - - - - 1E-03 - -
Dermal Contact 2E-07 - - - - - - 1E-04 - -
Total 3E-07 - - - - - - 1E-03 - -

Surface Water Incidental Ingestion 2E-08 - - - - - - 2E-04 - -
Dermal Contact 9E-09 - - - - - - 1E-04 - -
Total 3E-08 - - - - - - 3E-04 - -

Sediment Incidental Ingestion 5E-07 - - - - - - 7E-03 - -
Dermal Contact 2E-07 - - - - - - 9E-04 - -
Total 7E-07 - - - - - - 8E-03 - -

Total Surface Soil, Surface Water, and Sediment 1E-06 1E-02
Total Subsurface Soil, Surface Water, and Sediment 1E-06 1E-02
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TABLE 6-20
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Future Child Resident Surface Soil Incidental Ingestion 9E-06 - - - - Dieldrin, Arsenic 5E-01 - -
Dermal Contact 2E-06 - - - - Dieldrin 3E-02 - -
Total 1E-05 - - - - Dieldrin, Arsenic 5E-01 - -

Subsurface Soil Incidental Ingestion 9E-06 - - - - Aroclor-1242, Arsenic 2E-01 - -
Dermal Contact 2E-06 - - - - Aroclor-1242 7E-03 - -
Total 1E-05 - - - - Aroclor-1242, Arsenic 2E-01 - -

Groundwater - MW Incidental Ingestion 2E-04 Arsenic - - - - 2E+01 Arsenic, Iron, Manganese, 
Thallium

Dermal Contact 3E-07 - - - - - - 1E-01 - -
Inhalation 0E+00 - - - - - - 3E-02 - -

Total 2E-04 Arsenic - - - - 2E+01 Arsenic, Iron, Manganese, 
Thallium

Groundwater - DPT Incidental Ingestion 2E-06 - - - - Tetrachloroethene 5E-03 - -
Dermal Contact 5E-07 - - - - - - 1E-03 - -
Inhalation 2E-06 - - - - Tetrachloroethene 5E-03 - -
Total 5E-06 - - - - Tetrachloroethene 1E-02 - -

Surface Water Incidental Ingestion 1E-07 - - - - - - 4E-03 - -
Dermal Contact 7E-09 - - - - - - 2E-04 - -
Total 1E-07 - - - - - - 4E-03 - -

Sediment Incidental Ingestion 4E-06 - - - - Arsenic 1E-01 - -
Dermal Contact 5E-07 - - - - - - 6E-03 - -
Total 4E-06 - - - - Arsenic 1E-01 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 3E-04 2E+01
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 3E-04 2E+01
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 2E-05 7E-01
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 2E-05 4E-01

Future Adult Resident Surface Soil Incidental Ingestion 4E-06 - - - - Dieldrin, Arsenic 5E-02 - -
Dermal Contact 1E-06 - - - - - - 4E-03 - -
Total 5E-06 - - - - Dieldrin, Arsenic 6E-02 - -

Subsurface Soil Incidental Ingestion 4E-06 - - - - Aroclor-1242 2E-02 - -
Dermal Contact 1E-06 - - - - - - 1E-03 - -
Total 5E-06 - - - - Aroclor-1242, Arsenic 2E-02 - -

Groundwater - MW Incidental Ingestion 3E-04 Arsenic - - - - 6E+00 Arsenic, Iron, Thallium
Dermal Contact 8E-07 - - - - - - 7E-02 - -
Inhalation 0E+00 - - - - - - 9E-03 - -
Total 3E-04 Arsenic - - - - 6E+00 Arsenic, Iron, Thallium

Groundwater - DPT Incidental Ingestion 3E-06 - - - - Tetrachloroethene 1E-03 - -
Dermal Contact 1E-06 - - - - - - 7E-04 - -
Inhalation 3E-06 - - - - Tetrachloroethene 1E-03 - -
Total 7E-06 - - - - Tetrachloroethene 4E-03 - -

Surface Water Ingestion 2E-08 - - - - - - 2E-04 - -
Dermal Contact 1E-08 - - - - - - 1E-04 - -
Total 3E-08 - - - - - - 3E-04 - -

Sediment Incidental Ingestion 1E-06 - - - - - - 1E-02 - -
Dermal Contact 2E-07 - - - - - - 9E-04 - -
Total 2E-06 - - - - - - 2E-02 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 3E-04 6E+00
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 3E-04 6E+00
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 1E-05 8E-02
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 1E-05 4E-02
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TABLE 6-20
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES
SITE 1

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 1E-05 - - - - Dieldrin, Arsenic NA - -
(Child and Adult) Dermal Contact 3E-06 - - - - Dieldrin NA - -

Total 2E-05 - - - - Dieldrin, Arsenic NA - -
Subsurface Soil Incidental Ingestion 1E-05 - - - - Aroclor-1242, Arsenic NA - -

Dermal Contact 4E-06 - - - - Aroclor-1242 NA - -
Total 2E-05 - - - - Aroclor-1242, Arsenic NA - -

Groundwater - MW Incidental Ingestion 5E-04 Arsenic - - - - NA - -
Dermal Contact 1E-06 - - - - - - NA - -
Inhalation 0E+00 - - - - - - NA - -
Total 5E-04 Arsenic - - - - NA - -

Groundwater - DPT Incidental Ingestion 5E-06 - - - - Tetrachloroethene NA - -
Dermal Contact 2E-06 - - - - - - NA - -
Inhalation 5E-06 - - - - Tetrachloroethene NA - -
Total 1E-05 - - - - Tetrachloroethene NA - -

Surface Water Incidental Ingestion 1E-07 - - - - - - NA - -
Dermal Contact 2E-08 - - - - - - NA - -
Total 2E-07 - - - - - - NA - -

Sediment Incidental Ingestion 5E-06 - - - - Arsenic NA - -
Dermal Contact 7E-07 - - - - - - NA - -
Total 6E-06 - - - - Arsenic NA - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 5E-04 NA
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 5E-04 NA

R
ev. 2

04/12/13

13JA
X

0043
C

TO
 0065



PAGE 1 OF 4

TABLE 6-21
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES
SITE 1

NCBC GULFPORT
GULPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Construction Workers Surface Soil Incidental Ingestion 9E-08 - - - - - - 3E-02 - -
Dermal Contact 1E-08 - - - - - - 1E-03 - -
Total 1E-07 - - - - - - 3E-02 - -

Subsurface Soil Incidental Ingestion 9E-08 - - - - - - 1E-02 - -
Dermal Contact 2E-08 - - - - - - 3E-04 - -
Total 1E-07 - - - - - - 1E-02 - -

Groundwater - MW Incidental Ingestion 0E+00 - - - - - - 0E+00 - -
Dermal Contact 2E-09 - - - - - - 3E-03 - -
Inhalation 3E-10 - - - - - - 2E-04 - -
Total 2E-09 - - - - - - 3E-03 - -

Groundwater - DPT Incidental Ingestion 0E+00 - - - - - - 0E+00 - -
Dermal Contact 1E-09 - - - - - - 1E-05 - -
Inhalation 4E-12 - - - - - - 2E-07 - -
Total 1E-09 - - - - - - 1E-05 - -

Surface Water Incidental Ingestion 4E-10 - - - - - - 9E-05 - -
Dermal Contact 1E-10 - - - - - - 3E-05 - -
Total 6E-10 - - - - - - 1E-04 - -

Sediment Incidental Ingestion 4E-08 - - - - - - 1E-02 - -
Dermal Contact 3E-09 - - - - - - 4E-04 - -
Total 5E-08 - - - - - - 1E-02 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 2E-07 5E-02
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 2E-07 3E-02
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 2E-07 4E-02
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 2E-07 3E-02

Site Maintenance Worker Surface Soil Incidental Ingestion 2E-08 - - - - - - 9E-04 - -
Dermal Contact 2E-09 - - - - - - 3E-05 - -
Total 3E-08 - - - - - - 9E-04 - -

Subsurface Soil Incidental Ingestion 2E-08 - - - - - - 4E-04 - -
Dermal Contact 3E-09 - - - - - - 6E-06 - -
Total 3E-08 - - - - - - 4E-04 - -

Surface Water Incidental Ingestion 3E-09 - - - - - - 7E-05 - -
Dermal Contact 1E-09 - - - - - - 2E-05 - -
Total 4E-09 - - - - - - 9E-05 - -

Sediment Incidental Ingestion 9E-08 - - - - - - 3E-03 - -
Dermal Contact 4E-09 - - - - - - 6E-05 - -
Total 1E-07 - - - - - - 3E-03 - -

Total Surface Soil, Surface Water, and Sediment 1E-07 4E-03
Total Subsurface Soil, Surface Water, and Sediment 1E-07 4E-03

Site Industrial Worker Surface Soil Incidental Ingestion 4E-07 - - - - - - 2E-02 - -
Dermal Contact 4E-08 - - - - - - 5E-04 - -
Total 5E-07 - - - - - - 2E-02 - -

Subsurface Soil Incidental Ingestion 4E-07 - - - - - - 7E-03 - -
Dermal Contact 6E-08 - - - - - - 1E-04 - -
Total 5E-07 - - - - - - 7E-03 - -

Surface Water Incidental Ingestion 3E-09 - - - - - - 7E-05 - -
Dermal Contact 1E-09 - - - - - - 2E-05 - -
Total 4E-09 - - - - - - 9E-05 - -

Sediment Incidental Ingestion 9E-08 - - - - - - 3E-03 - -
Dermal Contact 4E-09 - - - - - - 6E-05 - -
Total 1E-07 - - - - - - 3E-03 - -

Total Surface Soil, Surface Water, and Sediment 6E-07 2E-02
Total Subsurface Soil, Surface Water, and Sediment 6E-07 1E-02
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TABLE 6-21
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES
SITE 1

NCBC GULFPORT
GULPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Adolescent Trespasser Surface Soil Incidental Ingestion 6E-08 - - - - - - 2E-03 - -
Dermal Contact 1E-08 - - - - - - 1E-04 - -
Total 7E-08 - - - - - - 2E-03 - -

Subsurface Soil Incidental Ingestion 6E-08 - - - - - - 7E-04 - -
Dermal Contact 1E-08 - - - - - - 2E-05 - -
Total 7E-08 - - - - - - 8E-04 - -

Surface Water Incidental Ingestion 7E-09 - - - - - - 1E-04 - -
Dermal Contact 2E-09 - - - - - - 4E-05 - -
Total 1E-08 - - - - - - 2E-04 - -

Sediment Incidental Ingestion 4E-07 - - - - - - 1E-02 - -
Dermal Contact 2E-07 - - - - - - 2E-03 - -
Total 6E-07 - - - - - - 1E-02 - -

Total Surface Soil, Surface Water, and Sediment 7E-07 2E-02
Total Subsurface Soil, Surface Water, and Sediment 7E-07 1E-02

Adult Trespasser Surface Soil Incidental Ingestion 6E-08 - - - - - - 1E-03 - -
Dermal Contact 5E-09 - - - - - - 3E-05 - -
Total 7E-08 - - - - - - 1E-03 - -

Subsurface Soil Incidental Ingestion 6E-08 - - - - - - 5E-04 - -
Dermal Contact 7E-09 - - - - - - 7E-06 - -
Total 7E-08 - - - - - - 5E-04 - -

Surface Water Incidental Ingestion 8E-09 - - - - - - 9E-05 - -
Dermal Contact 5E-09 - - - - - - 5E-05 - -
Total 1E-08 - - - - - - 1E-04 - -

Sediment Incidental Ingestion 2E-07 - - - - - - 4E-03 - -
Dermal Contact 1E-08 - - - - - - 7E-05 - -
Total 3E-07 - - - - - - 4E-03 - -

Total Surface Soil, Surface Water, and Sediment 3E-07 5E-03
Total Subsurface Soil, Surface Water, and Sediment 3E-07 4E-03
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TABLE 6-21
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES
SITE 1

NCBC GULFPORT
GULPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Future Child Resident Surface Soil Incidental Ingestion 1E-06 - - - - - - 2E-01 - -
Dermal Contact 8E-08 - - - - - - 4E-03 - -
Total 1E-06 - - - - - - 2E-01 - -

Subsurface Soil Incidental Ingestion 1E-06 - - - - - - 7E-02 - -
Dermal Contact 1E-07 - - - - - - 1E-03 - -
Total 1E-06 - - - - - - 7E-02 - -

Groundwater - MW Incidental Ingestion 2E-05 - - Arsenic - - 6E+00 Arsenic, Iron, Thallium
Dermal Contact 6E-08 - - - - - - 6E-02 - -
Inhalation 0E+00 - - - - - - 9E-03 - -
Total 2E-05 - - Arsenic - - 6E+00 Arsenic, Iron, Thallium

Groundwater - DPT Incidental Ingestion 2E-07 - - - - - - 2E-03 - -
Dermal Contact 1E-07 - - - - - - 7E-04 - -
Inhalation 2E-07 - - - - - - 2E-03 - -
Total 6E-07 - - - - - - 4E-03 - -

Surface Water Incidental Ingestion 2E-08 - - - - - - 2E-03 - -
Dermal Contact 1E-09 - - - - - - 1E-04 - -
Total 2E-08 - - - - - - 2E-03 - -

Sediment Incidental Ingestion 2E-07 - - - - - - 3E-02 - -
Dermal Contact 9E-09 - - - - - - 6E-04 - -
Total 2E-08 - - - - - - 4E-02 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 2E-05 6E+00
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 2E-05 6E+00
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 2E-06 2E-01
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 2E-06 1E-01

Future Adult Resident Surface Soil Incidental Ingestion 4E-07 - - - - - - 2E-02 - -
Dermal Contact 3E-08 - - - - - - 4E-04 - -
Total 4E-07 - - - - - - 2E-02 - -

Subsurface Soil Incidental Ingestion 4E-07 - - - - - - 7E-03 - -
Dermal Contact 4E-08 - - - - - - 1E-04 - -
Total 4E-07 - - - - - - 8E-03 - -

Groundwater - MW Incidental Ingestion 4E-05 - - Arsenic - - 3E+00 - -
Dermal Contact 1E-07 - - - - - - 3E-02 - -
Inhalation 0E+00 - - - - - - 4E-03 - -
Total 4E-05 - - Arsenic - - 3E+00 - -

Groundwater - DPT Incidental Ingestion 4E-07 - - - - - - 7E-04 - -
Dermal Contact 2E-07 - - - - - - 4E-04 - -
Inhalation 4E-07 - - - - - - 7E-04 - -
Total 1E-06 - - - - - - 2E-03 - -

Surface Water Ingestion 3E-09 - - - - - - 9E-05 - -
Dermal Contact 2E-09 - - - - - - 5E-05 - -
Total 5E-09 - - - - - - 1E-04 - -

Sediment Incidental Ingestion 9E-08 - - - - - - 4E-03 - -
Dermal Contact 4E-09 - - - - - - 7E-05 - -
Total 1E-07 - - - - - - 4E-03 - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 4E-05 3E+00
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 4E-05 3E+00
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 1E-06 2E-02
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 1E-06 1E-02 R
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TABLE 6-21
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES
SITE 1

NCBC GULFPORT
GULPORT, MISSISSIPPI

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4  10-6 and  10-5 Target Organ HI > 1

Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 1E-06 - - - - - - NA - -
(Child and Adult) Dermal Contact 1E-07 - - - - - - NA - -

Total 1E-06 - - - - - - NA - -
Subsurface Soil Incidental Ingestion 1E-06 - - - - - - NA - -

Dermal Contact 1E-07 - - - - - - NA - -
Total 1E-06 - - - - - - NA - -

Groundwater - MW Incidental Ingestion 6E-05 - - Arsenic - - NA - -
Dermal Contact 2E-07 - - - - - - NA - -
Inhalation 0E+00 - - - - - - NA - -
Total 6E-05 - - Arsenic - - NA - -

Groundwater - DPT Incidental Ingestion 6E-07 - - - - - - NA - -
Dermal Contact 3E-07 - - - - - - NA - -
Inhalation 6E-07 - - - - - - NA - -
Total 2E-06 - - - - - - NA - -

Surface Water Incidental Ingestion 2E-08 - - - - - - NA - -
Dermal Contact 3E-09 - - - - - - NA - -
Total 3E-08 - - - - - - NA - -

Sediment Incidental Ingestion 3E-07 - - - - - - NA - -
Dermal Contact 1E-08 - - - - - - NA - -
Total 1E-07 - - - - - - NA - -

Total Surface Soil, MW Groundwater, Surface Water, and Sediment 6E-05 NA
Total Subsurface Soil, MW Groundwater, Surface Water, and Sediment 6E-05 NA
Total Surface Soil, DPT Groundwater, Surface Water, and Sediment 3E-06 NA
Total Subsurface Soil, DPT Groundwater, Surface Water, and Sediment 3E-06 NA
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TABLE 6-22
SUMMARY OF CANCER RISKS AND HAZARD INDICES

VAPOR INTRUSION MODELING
SITE 1

NCBC GULFPORT 

Chemical Cancer Risk Hazard Index

Trichloroethene 1E-07 NA
Total 1E-07 NA

NA - No toxicity criteria available.

GULFPORT, MISSISSIPPI
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7.0 ECOLOGICAL RISK ASSESSMENT

This ecological risk assessment was conducted to evaluate potential site-related risks to ecological

receptors at Site 1, the Disaster Recovery Disposal Area. The ecological risk assessment consisted of

Steps 1 through 3A of USEPA’s 8-step ecological risk assessment process, and was conducted in

accordance with USEPA and Navy guidance (USEPA, 1997a; 2000b; 2001b; DON, 1999). Steps 1

through 3A consist of the following:

Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation

Step 2 Screening-Level Exposure Estimate and Risk Calculation

Step 3A Refinement of Preliminary Chemicals of Potential Concern

Section 7.1.1 describes the environmental setting at Site 1. The fate and transport characteristics of

chemicals detected in soil, sediment, and surface water are provided in Section 7.1.2. The ecotoxicity of

site contaminants and potential ecological receptors are described in Section 7.1.3. Section 7.1.4

describes complete exposure pathways, and Section 7.1.5 provides assessment and measurement

endpoints. Sections 7.2, 7.3, and 7.4 describe the ecological effects evaluation, exposure estimates, and

risk calculation, respectively. Section 7.5 describes the refinement of preliminary COPCs. Uncertainties

inherent in the ecological risk assessment are discussed in Section 7.6. The summary and conclusions

of the ecological risk assessment are provided in Section 7.7. Additional information regarding the food

chain modeling can be found in Appendix F.

7.1 SCREENING-LEVEL PROBLEM FORMULATION

7.1.1 Environmental Setting

Site 1 is a former landfill facility encompassing approximately 9 acres, although the areal extent of the

waste disposal is likely much smaller. The site is located north of 7
th

Street and east of Colby Avenue

(Figure 2-2). The site is bordered on the north by facilities of the Pine Bayou Golf Course. The site

topography is relatively flat, with elevations of approximately 20 to 24 feet above mean sea level. This

area has most recently been used as a mock disaster recovery training village and as a training facility.

The landfill was operated from 1942 until 1948, during which time it received nearly all of the solid and

chemical waste generated at NCBC Gulfport. In addition to the solid waste, waste fuel, oil, solvents,

paint, and paint thinners, reportedly in 55-gallon drums, were transported to the site and buried in

trenches (Envirodyne, 1985).
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In 1984, during water line repairs in the southwestern portion of Site 1, four or five rusted 55-gallon drums

were excavated. The drums were highly deteriorated, and the drum contents were described as tar-like

in consistency with a strong odor similar to burnt plastic. The drums were transported to the concrete

foundation of former Building 271 (later designated Site 9) for storage pending analytical results of the

drum contents. The sample of drum contents was analyzed for hazardous waste characterization for

metals and volatiles and for flammability, reactivity, and corrosiveness. The material sampled from the

drums contained xylene, toluene, 1,2-dichloroethane, and low levels of arsenic and lead.

Materials at Site 1 were disposed in trench and fill operations, often accompanied by incineration prior to

covering the trenches with soil. As a trench and fill operation, wastes were often placed at or near the

groundwater with no lining. The waste disposal area at Site 1 was covered with soil when disposal

activities ceased in 1948. Additional fill has been added over the years as parking lots and roads have

been constructed over the surface. The uppermost 2 feet in most areas is fill material used in the

construction of the golf course over the landfill. Buildings at Site 1 are intermittently occupied, and it is

unknown if any of the buildings were constructed on top of the disposal trenches.

Shallow groundwater flow at the site is to the northwest and northeast. Deep groundwater flow in and

around Site 1 is to the northwest. There are no reports of the disposal of ordnance, radiological material,

or biological/chemical warfare agents at Site 1.

Most precipitation presumably infiltrates into the sandy soils at the site with any surface water runoff

conveyed to ditches along the eastern and western boundaries of the site. The ditch on the eastern

boundary of the site typically contains water; and drains to the 28th Street area. The ditch on the

western boundary of the site is very shallow, contains less water than the eastern ditch, is concrete-lined

with numerous cracks in the concrete, and drains to Canal No. 1 on the northern side of 8
th

Street. Both

ditches drain northward. Surface water in both ditches is typically stagnant or slow flowing. The drainage

ditch on the western side of the site receives the majority of surface water runoff from the disposal area.

Small fish, tadpoles, and a limited amount of aquatic vegetation have been observed in the western ditch.

Being larger and normally containing water, the eastern ditch contains more aquatic life and plants. The

ditches at Site 1 are usually wet because of their low-lying nature and the shallow regional water table. It

does not appear that groundwater is discharging into the ditches. The drainage ditches at Site 1 are part

of the network of interconnected ditches and canals that convey storm water on the base. The ditches

are generally straight and uniform in width, lacking the morphological properties of natural streams.

Some aquatic plants grow in stable sand and gravel banks near and below water levels. Wading birds,

fish, and benthic organisms have been observed in the ditches.
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Ground cover at the site is predominantly maintained grass, with a mixture of planted pines, hardwoods,

roads, and several small buildings. A portion of the golf course occupies the northern one-third of Site 1.

Large trees are scattered over the southern portion of the site. Some wildlife species (e.g., small birds,

squirrels) undoubtedly forage at Site 1, especially in the southern portion of the site, but wildlife use of the

northern portion of the site is temporary and minimal due to the lack of suitable cover on the golf course.

Snakes, turtles, frogs, and Canada geese have been observed at or near the site. Various bird species

may forage at the southern portion of the site and to a limited extent on the golf course fairway and rough

areas, consuming invertebrates in the soil and grass as well as seeds blown in from nearby wooded

areas. The grass height at the golf course and southern portions of the site is too low to provide cover for

small mammals such as shrews and mice. With the exception of invertebrates and birds, probably few

receptors forage at the site during daylight hours. The site is undoubtedly traversed by some wildlife

species, especially at night. The more wooded areas in the southern portion of the site provide favorable

conditions for a more diverse assemblage of plants and animals. Wildlife species expected to occur in

these areas, especially at night, include mammals such as the Eastern cottontail (Sylvilagus floridanus),

opossum (Didelphis virginiana), and raccoon (Procyon lotor).

7.1.2 Contaminant Fate and Transport

A portion of the area encompassing Site 1 was used as a landfill from 1942 until 1948 during which time it

received nearly all of the solid and chemical waste generated at NCBC Gulfport. In addition to the solid

waste, waste fuel, oil, solvents, paint, and paint thinners were transported to the site and buried in

trenches (Envirodyne, 1985).

Metals, VOCs, SVOCs, pesticides, herbicides, and PCBs have been detected in surface soil samples

collected at the site. Metals, VOCs, SVOCs, pesticides, and herbicides have been detected in nearby

surface water and sediment samples. A discussion of the fate and transport of these contaminants was

presented in Section 5. The discussion below is limited to a brief review of the fate and transport of

contaminants at Site 1 as related to migration pathways and ecological exposure.

The former landfill and the original contaminant sources are covered by fill dirt and a surface layer of

maintained grass. As mentioned earlier, the topography is relatively flat. Because of these conditions,

stormwater erosion, wind erosion, and overland transport of site-related contaminants in surface soil are

not considered primary contaminant transport mechanisms at Site 1. However, if surface soil is disturbed

through activities such as excavation, soils could serve as a source for airborne transport of

contaminants; soil contaminants could then be transported to downwind locations. Excavation of soil

could also result in the volatilization of some contaminants. If disturbed, soils might also be transported

by stormwater erosion to surface water and sediment.
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Infiltrating precipitation has resulted in the contamination of groundwater at the site. Although no

groundwater seepage points have been observed in the ditches along the eastern and western edges of

the site, the primary contaminant migration pathway (as related to ecological receptors) at Site 1 is

probably infiltration of soil contaminants into groundwater and subsequent potential seepage into the

ditches.

7.1.2.1 VOCs

VOCs are poorly adsorbed to soil and sediment particles. Also, because they are very volatile, they

typically are detected in surface water, surface soil, and sediment only at low concentrations. VOCs in

soil will dissolve in rain water to varying degrees and can be transported overland with runoff or into

groundwater. Photolysis and hydrolysis are not significant mechanisms for VOC degradation. Aerobic

biodegradation in soil and groundwater is significant, however, and anaerobic degradation can also occur

in these media.

7.1.2.2 SVOCs

Most SVOCs detected in Site 1 surface soil and sediment were PAH and phthalate compounds. PAHs

are ubiquitous in the modern environment and are common constituents of coal tar, soot, vehicle exhaust,

cigarette smoke, certain petroleum products, road tar, mineral oils, creosote, and many cooked foods.

PAHs can also be released to the environment through natural sources such as forest fires. The fate and

transport characteristics of PAHs are dependent on their molecular weights. Low molecular weight PAHs

are more soluble and volatile, and therefore more mobile. They can volatilize and photolyze from soil and

surface water, and they can also be biodegraded. High molecular weight PAHs tend to be immobile and

insoluble, binding strongly to organic matter (reducing the potential for leaching to groundwater), and they

are resistant to volatilization, photolysis, and biodegradation (Eisler, 2000). Upper trophic level organisms

are exposed to PAHs primarily through their diet, but most wildlife can metabolize and excrete PAHs.

Food-chain transfer and biomagnification of PAHs are expected to be minimal. PAHs can be absorbed

by plants but are expected to be translocated, metabolized, and potentially photodegraded. Accumulation

within plants is likely to occur only in heavily polluted locations where uptake exceeds metabolism and

degradation (Edwards, 1983).

Three phthalates were detected at Site 1. Plastic wastes are the major source of phthalates in the

environment, and phthalates are relatively persistent in the environment. Some microorganisms have

been shown to excrete products that increase the solubility of phthalates and enhance their

biodegradation (Gibbons and Alexander, 1989). Diethyl phthalate tends to undergo aerobic

biodegradation in soil and surface water, while anaerobic biodegradation would be very slow or not occur

at all. Diethyl phthalate has accumulated and persisted in the sediments of Chesapeake Bay for over a
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century (Spectrum, 2003). Phthalates are not expected to significantly volatilize. Phthalates have been

found in groundwater at high concentrations at sites with highly permeable soils, which demonstrates that

at high concentrations, they can leach into groundwater. Biomagnification of phthalates does not occur.

7.1.2.3 Pesticides

Organochlorine pesticides were detected in surface soil and sediment at Site 1. Organochlorine

pesticides are highly persistent in the environment, and tend to tightly sorb to organic matter and be

immobile in most soils. Degradation of chlorinated pesticides in soil would eventually occur through

volatilization, photolysis, and aerobic and anaerobic degradation. Due to the lipophilicity of

organochlorine pesticides, they can bioaccumulate in animals. These compounds generally

bioconcentrate in lower trophic level organisms and can be transferred and magnified in higher trophic

level organisms.

7.1.2.4 Herbicides

The chlorophenoxy herbicide 2,4,5-T was detected in surface soil and surface water while dinoseb was

detected in surface soil. 2,4,5-T was once widely used in agriculture, along highways, and on lawns, but

its use in the United States has been cancelled since 1985. Dioxins and furans were byproducts formed

during the production of 2,4,5-T and early batches were relatively highly contaminated with TCDD.

Eventually, USEPA regulated the TCDD content in 2,4,5-T at 0.1 ppm or less (Amdur et al, 1991). The

mobility of 2,4,5-T varies from highly mobile in sandy soil to slightly mobile in mucky sediment (due to

adsorption to humic acids and other organic matter). Photochemical decomposition, volatilization and

biodegradation appear to be the dominant removal mechanisms in water. Bioconcentration and

biomagnification are not significant (HSDB, 2009). Release of dinoseb to soil is expected to result in

biodegradation, and dinoseb will only weakly adsorb to soils and should, therefore, leach to groundwater.

However, it may bind more strongly to clay soils, especially at acidic pH. Photolytic degradation of

dinoseb from soil surface may occur. Dinoseb may photodegrade in surface water with a half-life of 14 to

18 days. Hydrolysis in water is not significant. It is unlikely to undergo significant biodegradation in most

natural waters. Volatilization from water is expected to be slow and bioconcentration is expected to be

insignificant (HSDB, 2009).

7.1.2.5 PCBs

The PCB Aroclor-1260 was detected in one surface soil sample at Site 1. PCBs include a variety of

mixtures of individual biphenyl isomers, each consisting of two joined benzene rings and up to 10 chlorine

atoms. PCBs adsorb strongly to soil particles with adsorption generally increasing with the degree of

chlorination. PCBs released into water adsorb to sediments and other organic matter. Factors that
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determine the biodegradability of PCBs include the amount of chlorination, concentration, microbial

population type, available nutrients, and the temperature (ATSDR, 1989). PCBs can significantly

bioconcentrate in animals.

7.1.2.6 Inorganics

Metals were detected in surface soil, surface water, and sediment at Site 1. Many metals occur naturally

in soil, sediment, and surface water due primarily to chemical weathering of rocks. They are toxic to

aquatic and terrestrial receptors above certain concentrations, with some metals being more toxic at

lower concentrations than others. In addition, different chemical forms of metals are more toxic than

others. For example, hexavalent chromium is typically more toxic than trivalent chromium, and methyl

mercury is more toxic than inorganic mercury. Some metals have the potential to accumulate in biota.

7.1.3 Ecotoxicity and Potential Receptors

VOCs readily volatilize, are poorly adsorbed to soil and sediment particles, and are typically detected in

surface soil and sediment only at low concentrations. VOCs do not generally bioaccumulate in ecological

receptors, and their toxicity to ecological receptors is relatively low.

Few generalizations can be made about the ecotoxicity of PAHs because of the extreme variability in

toxicity and physiochemical properties of PAHs. Adverse impacts to plants from PAHs, however, are rare

(Eisler, 2000). In most animal species, PAHs are metabolized by a mixed-function oxidase enzyme

system into intermediates that may be toxic, mutagenic, or carcinogenic to the host. Some invertebrate

species cannot efficiently metabolize PAHs (Eisler, 2000), and PAHs can be chronically toxic to

invertebrates, but overall, very little is known about the toxicological mechanisms of PAHs in invertebrates

(Erstfield and Snow-Ashbrook, 1999). PAHs can bind to cellular macromolecules and thereby disrupt their

function in higher level organisms such as mammals and birds. Biological macromolecules include

polymers of carbohydrates (e.g., starch), amino acids (proteins), and nucleotides (e.g., DNA). The

cellular functions of these polymers include structure, energy storage, energy transfer, material transport,

and the storage and transmittal of genetic information. PAHs show little tendency to biomagnify in the

food web (Eisler, 2000). Microbial metabolism is the major process for degradation of PAHs in soil

(ATSDR, 1997). PAHs show little tendency to biomagnify in the food web. USEPA Region 4 considers

the potential toxicity of PAHs via the terrestrial food web to be generally negligible unless PAHs are

present at extremely high concentrations (i.e., percent levels: 10,000 mg/kg) in soil.

Chronic oral exposure to phthalates can result in liver toxicity in mammals. Ingested phthalates

metabolize to monoesters in the gut and are subsequently absorbed. Following absorption, phthalates

distribute primarily to the liver and kidneys and may, in some species, concentrate in the testes
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(Rhodes et al., 1986). Liver carcinogenesis has been observed (ATSDR, 1997). Many receptors are

able to metabolize and excrete phthalate esters, so their ability to bioaccumulate varies among species.

Organochlorine pesticides are reproductive and nervous system toxins. Although these compounds were

used as insecticides, they are toxic to other animals as well. The target organ for acute exposures is the

nervous system, while chronic exposures can affect the liver and endocrine systems of higher animals.

Organochlorine pesticides are lipophilic and can be stored in the fat tissue of organisms such as birds

and mammals. In birds of prey they can cause reproductive failure through eggshell thinning and

disruption of egg-laying and nesting cycles (Amdur et al., 1991). These pesticides were developed to

control insects on crops, and as a result, they are practically non-toxic to plants.

The herbicide 2,4,5-T exerts its herbicidal action by acting as a growth hormone in plants (Amdur, 1991).

Laboratory studies indicate that 2,4,5-T is only slightly toxic to most animals, and is not carcinogenic or

teratogenic. Laboratory no-adverse-effect levels (NOAELs) for aquatic species are typically greater than

1,000 µg/L, classifying 2,4,5-T as practically non-toxic. 2,4,5-T is practically non-toxic to mallards, and is

slightly toxic to pheasants (HSDB, 2009).

PCBs are highly lipophilic, and can bioaccumulate in animals. PCBs can accumulate in offspring through

placental transfer in mammals and accumulation in bird eggs, and can accumulate in upper trophic level

animals such as piscivorous birds and mammals that feed on contaminated prey items (Eisler, 2000). In

animals, the primary effect associated with PCB exposure is the induction of liver enzyme systems.

These enzymes are associated with detoxification mechanisms and with the metabolism of hormones.

Adverse reproductive effects observed with PCB exposure are associated with induction of the enzyme

systems. The toxicity of PCBs to mammals and birds varies, depending on the particular PCB and the

animal species. PCBs are not water soluble and accumulate to a much greater degree in animals than in

plants. Nevertheless, plant-related effects of PCB exposure can include slower growth, reduced

chlorophyll content, and diminished photosynthesis (USEPA, 1999).

It is difficult to make generalizations about the toxic actions of metals because of diverse affinities for

organic molecules in biologic structures, a wide array of biological effects, and a multiplicity of target

organs and systems (Amdur et al., 1991). At the molecular level, metals can manifest toxicity in many

ways, including selectively accumulating in target organs (such as the kidneys), substituting for “essential”

metals, and mimicking essential substrates (Clarkson, 1983). The reactions of metals at the molecular

level typically affect enzyme systems, leading to disruption of cellular transport, cellular respiration, cell

division, and other physiological processes. Metal toxicity to aquatic organisms is manifested through a

broad spectrum of effects that may range from a reduction in growth rate to death.
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7.1.4 Complete Exposure Pathways

As mentioned earlier, the former landfill is covered by fill dirt, landscaping, roadways, and houses.

Therefore, exposure to landfill-related contaminants by terrestrial ecological receptors is probably

minimal. However, the possibility that soil has been disturbed during excavation, such as laying pipes or

other activities, cannot be ruled out. As a conservative measure, therefore, it will be assumed that the

soil cover is not of uniform thickness, and the soil exposure pathway will be assumed to be complete. To

the extent that this is true, soil invertebrates could be exposed to soil contaminants at Site 1 through

ingestion and dermal contact, and the root zone of some plants (especially trees) might extend into

contaminated soil.

The ground cover at Site 1 appears to be managed and regularly maintained. The grass height at both

the golf course on the northern third of the site and the areas south of it appear similar to that of a

recently mowed lawn. In the absence of other cover, the grass height is too low to provide cover for small

mammals such as shrews and mice. Although various bird species may forage in the more wooded

sections of the site, birds would not be significantly exposed to site-related contaminants, since site

contaminants are buried underneath fill material. The waste disposal area at Site 1 was covered with soil

when disposal activities ceased in 1948. Additional fill has been added over the years as parking lots and

roads have been constructed over the surface. Even if small areas of site-related surface soil

contamination are present, such areas would comprise only a miniscule amount of foraging habitat for

wide-ranging receptors such as birds. With this in mind, the exposure pathway for terrestrial receptors

such as birds, mammals, and reptiles is incomplete or negligible and insignificant.

Aquatic organisms such as fish and benthic organisms (i.e., invertebrate organisms that live on or in

sediment) could be exposed to sediment and surface water contaminants through ingestion and direct

contact. Higher trophic level animals such as birds and mammals that forage in the ditches at Site 1 can

be exposed to site-related contamination through ingestion of contaminated food items and water. These

animals may also incidentally ingest contaminants in sediment while preening feathers or feeding on

items to which sediment has adhered. Absorption of contaminants from the gastrointestinal tract is the

primary pathway of intake for upper trophic level receptors.

In summary, complete exposure pathways and routes of entry into biota at Site 1 consist of:

 Direct contact with soil, sediment, and surface water

 Ingestion of soil, sediment, and surface water

 Ingestion of contaminated food items by upper trophic level animals foraging in the ditches along

the eastern and western edges of the site.



Rev. 2
04/12/13

13JAX0043 7-9 CTO 0065

7.1.5 Preliminary Assessment and Measurement Endpoints

An assessment endpoint is “an explicit expression of the environmental value that is to be protected,”

while a measurement endpoint is “a measurable ecological characteristic that is related to the valued

characteristic chosen as the assessment endpoint” (USEPA, 1997). Measurement endpoints represent

the assessment endpoints chosen for a site, and are measures of biological effects (USEPA, 1997a).

USEPA Region 4 has specified that assessment endpoints for the screening-level assessment should be

broad and generic. For the Site 1 screening level assessment, the preliminary assessment endpoint is

the protection of terrestrial, benthic, and aquatic biota from adverse effects of chemicals on their growth,

survival, and reproduction. The preliminary measurement endpoints are chemical concentrations in

surface soil, sediment, and surface water that are associated with no adverse effects on growth, survival,

and reproduction of terrestrial and benthic organisms. The measurement endpoints are represented by

USEPA Region 4 ESVs for surface soil, surface water, and sediment.

The soil, surface water, and sediment ESVs are based on conservative endpoints and sensitive

ecological effects data, and thus, the screening values represent chemical concentrations associated with

a low probability of unacceptable risks to ecological receptors. For this reason, USEPA Region 4

considers their screening values to be protective of invertebrates and plants as well as upper level

receptors such as birds and mammals. In the screening level ecological risk assessment, therefore, a

distinction is not made between measurement endpoints associated with direct toxicity to invertebrates

and plants versus measurement endpoints associated with food chain effects.

7.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION

Soil screening values used in the screening level ecological risk assessment were USEPA Ecological Soil

Screening Levels (Eco-SSLs) and ESVs established by USEPA Region 4 (USEPA, 2001). The lowest

Eco-SSL among plant, invertebrate, mammal, and avian values was used as the screening value.

Eco-SSLs were preferentially used as soil screening values, but Eco-SSLs are currently available for only

a few chemicals. USEPA Region 4 ESVs (USEPA, 2001b) were used as soil screening values for

chemicals that do not have an Eco-SSL. The term “soil ESV” is generally used for brevity in this Section

to refer to either the Eco-SSL or the Region 4 soil ESV.

ESVs for surface water and sediment used in the screening level ecological risk assessment were those

established by USEPA Region 4 (USEPA, 2001b).

If the maximum detected concentration of a chemical in surface soil, sediment, or surface water was

equal to or less than the ESV, the chemical was eliminated from further consideration for that medium. If
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the maximum concentration exceeded the ESV, or if a screening value was not available, the chemical

was then considered to be an ecological COPC and was retained for further evaluation.

7.3 SCREENING-LEVEL EXPOSURE ESTIMATE

Exposure point chemical concentrations for surface soil were obtained from 21 samples collected in

August and September 2008 (Figure 2-3). Surface soil samples were collected from a depth of 0 to

1 foot, and the term “surface soil” is used in this risk assessment to refer to samples collected from this

depth, since USEPA Region 4 considers 0 to 1 foot depth to be representative of surface soil. The

surface soil sample locations were based on previous investigations and are believed to represent the

area encompassed by the former landfill.

Exposure point chemical concentrations for sediment and surface water were obtained from five sediment

samples and five surface water samples collected in March 2008 (Figure 2-7). Three surface

water/sediment samples were collected from the ditch bordering the western side of Site 1, and two

surface water/sediment samples were collected from the ditch bordering the eastern side of the site.

7.4 SCREENING-LEVEL RISK CALCULATION

The screening level risk calculation step compared maximum concentrations of chemicals in surface soil,

sediment, and surface water to ESVs. The ratio of the maximum concentration to the ESV is called the

screening HQ. Analytes with maximum concentrations less than or equal to ESVs (HQ < 1) were

dropped from further consideration, while those that exceeded ESVs (HQ > 1), or did not have ESVs,

were retained as ecological COPCs. An HQ value greater than 1 indicates that ecological receptors are

potentially at risk, and further evaluation or additional data may be necessary to confirm with greater

certainty whether ecological receptors are actually at risk, especially since most toxicity benchmarks are

developed using conservative exposure assumptions. Chemicals that were retained as COPCs were

evaluated in Step 3A so that risk managers can determine if further investigation is warranted.

Calcium, magnesium, potassium, and sodium were not considered to be COPCs because they are

essential nutrients that can be tolerated by living systems even at relatively high concentrations. There

have been no activities at NCBC Gulfport that have resulted in known releases of high levels of these four

chemicals at Site 1.

In surface soil, four pesticides and nine inorganics were retained as COPCs because their maximum

concentrations exceeded ESVs, while ESVs were not available for two VOCs, one SVOC, seven

pesticides, and two herbicides (Table 7-1).
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In surface water, three inorganics were retained as COPCs because their maximum concentrations

exceeded ESVs, while ESVs were not available for three VOCs, one SVOC, one herbicide, and two

inorganics (Table 7-2).

In sediment, six SVOCs, two pesticides, and three inorganics were retained as COPCs because their

maximum concentrations exceeded ESVs, while ESVs were not available for three VOCs, four SVOCs,

four pesticides, and six inorganics (Table 7-3).

The full surface soil, sediment, and surface water datasets are presented in Appendix D.

7.5 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN

At this point, the first two steps of the ecological risk assessment have been completed. The ecological

risk assessment process includes a series of scientific/management decision points (SMDPs)

(USEPA, 1997a). The first SMDP occurs at the end of Step 2 (Screening Level Exposure Estimate and

Risk Calculation), and requires the risk managers to evaluate and approve or redirect the work up to that

point and determine whether the risk assessment will continue into Step 3. However, USEPA Region 4

recognizes that most ecological risk assessments will proceed into Step 3, and facilities are encouraged

to submit the results of Steps 1-3 as a single deliverable document (USEPA, 2000b). With this in mind,

and since the screening level ecological risk assessment indicates a potential for adverse effects, a more

thorough assessment is warranted. Therefore, the risk assessment process for Site 1 will proceed into

Step 3 (Baseline Risk Assessment Problem Formulation).

7.5.1 General Approach

The baseline ecological risk assessment begins with a more balanced evaluation of the conservativeness

inherent in the first two steps of the risk assessment process (USEPA, 1997a; DON, 1999). The initial

phase of Step 3 is typically known as Step 3A, and consists of a refinement of the conservative exposure

assumptions in order to more realistically estimate potential risks to plants, invertebrates, and wildlife

receptors. Examples of factors typically considered during Step 3A include toxicological evaluation of

COPCs, spatial distribution of contaminants, frequency of detection, background concentrations, and

habitat quality. Furthermore, the preliminary assessment and measurement endpoints are refined, the

site conceptual model is developed, and initial food chain modeling is conducted (at sites where

applicable) to evaluate risks to upper level receptors (USEPA, 2000b). The objective of the Step 3

refinement is to better define those chemicals that contribute to potentially unacceptable levels of

ecological risk, and to identify and eliminate from further consideration those chemicals that were initially

selected as COPCs because of the use of very conservative assumptions.
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7.5.2 Assessment and Measurement Endpoints

Based on the habitats present and on the migration pathways and routes of exposure of chemicals at

Site 1, the site-specific assessment endpoints are the protection of the following groups of receptors from

adverse effects of site-related contaminants on growth, survival, and reproduction:

 Soil invertebrates

 Terrestrial plants

 Benthic invertebrates

 Aquatic organisms

 Piscivorous birds

 Piscivorous mammals

The assessment endpoints listed above were selected for evaluation in Step 3A of the baseline ecological

risk assessment for the reasons described below.

7.5.2.1 Soil Invertebrates

Earthworms, insect larvae, and other soil invertebrates at Site 1 aid in the formation of soil and the

redistribution and decomposition of organic matter in soil. They can also accumulate bioaccumulative

contaminants that can then be transferred to higher trophic-level organisms that consume soil

invertebrates.

7.5.2.2 Terrestrial Vegetation

Terrestrial vegetation at Site 1 consists largely of mowed grass in the northern one-third of the site, with

more trees, shrubs, vines, and herbs present in the southern portion of the site. These plants serve as a

food source and provide shade and cover for various organisms, and they help to prevent soil erosion,

among other important functions. They also can accumulate certain contaminants that can then be

transferred to the higher trophic-level organisms that consume plants. The existing soil cover over the

former landfill probably minimizes the exposure pathway to terrestrial vegetation, but as a conservative

measure, potential risk to terrestrial vegetation was evaluated.

7.5.2.3 Benthic Invertebrates

A variety of benthic invertebrates such as crayfish and immature forms of numerous insect species may

occur in the ditches bordering Site 1. Benthic invertebrates may be exposed to site-related contaminants

through groundwater discharge into the ditches and to a minor extent (as previously discussed) from
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storm water runoff. Benthic invertebrates can accumulate contaminants that can then be transferred to

higher trophic level organisms when consumed. These invertebrates serve as prey items for reptiles and

amphibians, for mammal species such as the opossum, raccoon, and mink, and for numerous bird

species.

7.5.2.4 Aquatic Organisms

Fish and other aquatic organisms such as daphnids, midges, and mosquito larvae are present in the

ditches bordering Site 1. They are directly exposed to contaminants in surface water. Aquatic organisms

serve as a food source for higher trophic level organisms such as birds and mammals. Like benthic

invertebrates, aquatic biota can accumulate contaminants that can then be transferred to higher trophic

level organisms when consumed.

7.5.2.5 Piscivorous Birds and Mammals

The term “piscivorous” is used here in a broad sense to describe birds and mammals that prey upon not

only fish, but on a variety of aquatic and sediment dwelling organisms (e.g., crayfish, frogs). Piscivorous

birds and mammals can be exposed to and accumulate site-related contaminants that have accumulated

in prey items obtained from the site. This would be especially applicable for contaminants such as

organochlorine pesticides, and certain metals. Piscivorous birds that forage in water bodies near Site 1

include wading birds such as herons and egrets. Probably few if any piscivorous mammal species forage

in the ditches adjacent to Site 1, due to the open habitat and lack of trees and shrubs along the

shorelines, but the occasional presence of mammals such as the river otter and mink cannot be ruled out.

Raccoons undoubtedly forage in the ditches. The raccoon is often thought of as piscivorous, and it does

consume aquatic organisms, but the majority of its diet typically consists of non-aquatic animal and plant

tissues (USEPA, 1993a).

7.5.2.6 Other Potential Endpoints

As indicated in USEPA guidance (USEPA, 1997a), it is not practical to directly evaluate risks to all of the

individual components of the ecosystem. Instead, assessment endpoints focus the risk assessment on

particular components of the ecosystem that will tend to yield the highest risks; this should provide

protection for endpoints that have lower risks.

As mentioned earlier, the former landfill is covered by fill dirt within an intensively managed landscape.

With this in mind, the surface soil exposure pathway for terrestrial receptors such as birds, mammals, and

reptiles is incomplete or negligible and insignificant. In addition, threshold oral toxicity values for reptiles

and amphibians are not available for most chemicals. With the above factors in mind, amphibians,
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reptiles, herbivores, and omnivores were not selected as assessment endpoints. Instead, potential risk

from bioaccumulation and biomagnification of contaminants was assessed for piscivorous birds and

mammals.

7.5.2.7 Measurement Endpoints

Measurement endpoints for soil invertebrates, benthic invertebrates, and aquatic organisms in Step 3A of

the baseline ecological risk assessment are similar to those in the screening level assessment: chemical

concentrations in surface soil, sediment, and surface water that are associated with adverse effects on

growth, survival, and reproduction of soil invertebrates and benthic and aquatic organisms. The

measurement endpoints are represented by ESVs for surface soil, sediment, and surface water. Other

guidelines were also used in some instances.

Adverse impacts on survival, growth, and reproduction of piscivorous birds and mammals were evaluated

by comparing estimated ingested doses of contaminants in surface water, sediment, and food items to

threshold oral toxicity values.

7.5.3 Conceptual Exposure Model

The site conceptual exposure model is designed to diagram the potentially exposed receptor populations

and applicable exposure pathways based on the physical nature of the site and the potential contaminant

source areas. The contaminant transport pathways for Site 1 are shown schematically on Figure 7-1.

These pathways describe the movement from sources of contamination to potential ecological receptors;

the linkage of these items is the conceptual site model.

Overland runoff and erosion appear to be negligible at the relatively flat and vegetation-covered site, and

are not included on Figure 7-1. The aquatic and benthic organisms referred to on Figure 7-1 are those in

the ditches bordering the east and west sides of the site. Combustion was undoubtedly a major

contaminant release mechanism during the period of active landfill and burning operations. However,

combustion is not a current contaminant release mechanism at Site 1 since burning activities have

ceased and the landfill is covered with soil. The soil cover also precludes the volatilization pathway.

7.5.4 Step 3A Risk Characterization and Discussion

Several chemicals that were detected in surface soil, sediment, and surface water were initially retained

as ecological COPCs because their chemical concentrations exceeded ESVs or because ESVs were not

available. The remainder of this section discusses soil COPCs as related to terrestrial invertebrates and
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plants (Section 7.5.4.1), surface water and sediment COPCs as related to aquatic and benthic receptors

(Section 7.5.4.2), and COPCs that pose risk to piscivorous wildlife via the food chain (Section 7.5.4.3).

7.5.4.1 Potential Risk to Terrestrial Invertebrates and Plants

7.5.4.1.1 Volatile Organic Compounds

2-butanone (methyl ethyl ketone) and 4-methyl-2-pentanone (methyl isobutyl ketone) were retained as

COPCs in surface soil due to an absence of ESVs (Table 7-1). 2-butanone was detected in only two of

21 samples. Both positive detections were “J flagged”. This signifies that the analyte was positively

identified but its concentration could not be precisely quantified since it was less than the contract-

required quantitation limit but greater than the instrument detection limit. The majority of the detection

limits were higher than the reported detected concentrations so there is uncertainty associated with these

results. 2-butanone is a common laboratory contaminant. The concentrations of 2-butanone in surface

soil at Site 1 probably do not pose risks to soil invertebrates and plants.

4-methyl-2-pentanone was detected in four of 21 samples. All positive detections were “J flagged”. The

majority of the detection limits were higher than the reported detected concentrations so there is

uncertainty associated with these results. 4-methyl-2-pentanone is used as a solvent and an extracting

agent and occurs naturally in oranges and grapes. It may volatilize from dry soil surfaces based upon its

vapor pressure, and biodegradation is an important environmental fate process (HSDB, 2009). Although

the lack of toxicity data precludes a thorough evaluation of risks, detected concentrations of

4-methyl-2-pentanone at Site 1 are not anticipated to be associated with significant potential risk to soil

invertebrates and plants.

7.5.4.1.2 Semivolatile Organic Compounds

Caprolactam is used in the manufacture of synthetic fibers and as a solvent for polymers, especially for

nylon materials, plastics, paints, coatings, and floor polishes (HSDB, 2009). ESVs and surface soil

toxicity data were not available, and a literature review compiled by the United Nations Environment

Programme (UNEP, 2001) stated that no caprolactam toxicity data are available on terrestrial organisms.

In summary, the lack of toxicity data precludes an evaluation of potential impacts to surface soil

organisms. Caprolactam was detected in only three surface soil samples but was also detected in surface

water samples. Caprolactam is expected to have high mobility due to its Koc of 57 (HSDB, 2009). This is

consistent with the presence of caprolactam in surface water indicating potential migration into this media

from soil.
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7.5.4.1.3 Pesticides

Concentrations of dieldrin exceeded the ESV in three samples (Table 7-4). The maximum concentration

(460 µg/kg) was much higher than the concentrations in the other samples that exceeded the ESV

(15 µg/kg and 9.5 µg/kg). The ESV is the Eco-SSL for risk to mammals based on potential adverse

impacts to the shrew from ingestion of earthworms rather than risks to plants or soil invertebrates. Data

were insufficient to derive an Eco-SSL for plants and soil invertebrates.

The concentration of gamma-BHC (also known as lindane) exceeded the ESV in one sample, and the

detection limits in non-detect samples also exceeded the ESV (Table 7-4). The Region 4 ESV is a

“target” value established by the Dutch to represent the concentration required for the full functionality of

human, animal, and plant life. Dutch target values are based on standards for drinking water and surface

waters (MHSPE, 1994). The applicability of the 0.05 µg/kg ESV is unclear, so the potential risk posed by

lindane at Site 1, is uncertain. However, since lindane was detected at only one location and its detected

concentration was relatively low (0.23 µg/kg), potential impacts appear localized and minimal.

Aldrin and endrin aldehyde each exceeded their respective ESV in one sample (Table 7-4). Aldrin had a

maximum HQ of 2.5 while endrin aldehyde had a maximum HQ of 2.0. In the absence of and ESV for

endrin aldehyde, the ESV for endrin was used so there is some uncertainty in conclusions regarding

potential risk from endrin aldehyde. The average concentrations of aldrin and endrin aldehyde were less

than the respective ESVs. Both detections were “J flagged”. Potential risks from aldrin and endrin

aldehyde are considered low and isolated to the single locations where they were detected.

ESVs were not available for alpha- and gamma-chlordane, endosulfan II, endosulfan sulfate, heptachlor,

heptachlor epoxide, or methoxychlor. The average concentrations of these seven compounds were less

than 1 µg/kg except for methoxychlor (Table 7-4). A background dataset has not been generated for

NCBC Gulfport, so a comparison of concentrations at Site 1 to background values cannot be performed.

In summary, the pesticides detected at Site 1 are organochlorine insecticides that are no longer used but

are known to be extremely persistent in soil. Concentrations in some samples might pose risks to soil

invertebrates, after all, these insecticides were manufactured to control invertebrates. Potential risks (if

any) might be due to historical use of these insecticides rather than landfill operations, but a background

dataset has not been generated for NCBC Gulfport.

The USEPA Region 4 ESV for “total organochlorinated pesticides” is 100 µg/kg. Concentrations of total

organochlorinated pesticides in only two Site 1 surface soil samples are above this value. Sample

01SS017 collected near a roadway had a methoxychlor concentration of 140 µg/kg, while sample

01SS025 collected near a house had a dieldrin concentration of 460 µg/kg. All other concentrations (both



Rev. 2
04/12/13

13JAX0043 7-17 CTO 0065

individual and total) were much lower. Dieldrin was historically used for termite control through direct

injection into soils as well as by treatment of timber and building materials and methoxychlor was widely

sprayed for mosquito control. It is unclear whether the presence of these pesticides is associated with

historic application or landfill operations.

7.5.4.1.4 Herbicides

2,4,5-T was detected in three of 21 samples and dinoseb was detected in one of six surface soil samples.

2,4,5-T is a plant hormone used as a herbicide and plant growth regulator. 2,4,5-T was historically

applied to control plant growth on land and in water and is a component of Herbicide Orange which the

U.S. Air Force stored in drums at NCBC Gulfport (Site 8) between 1968 and 1977. Cancellation of all

registered uses of 2,4,5-T was effective January 2, 1985.

Dinoseb is a phenolic herbicide formerly used largely for the selective control of grass and broadleaf

weeds. The use of dinoseb in the United States was cancelled by the USEPA in 1986, an action based

primarily on the risk of birth defects by applicators and other persons with substantial dinoseb exposure

(Extoxnet, 1993).

ESVs or other surface soil guidelines have not been established for these two herbicides.

7.5.4.1.5 Metals

Maximum concentrations of nine metals exceeded their respective ESVs (Table 7-4); these are discussed

below.

Aluminum

Aluminum concentrations in all samples exceeded the 50 mg/kg ESV (Table 7-4). Aluminum is

considered a COPC only when the soil pH is less than 5.5 (USEPA, 2003a), but soil pH data are not

available from Site 1 or other nearby locations. Aluminum is the most commonly occurring metallic

element in the earth’s crust, and aluminum concentrations in Site 1 soil samples are similar to those at

other NCBC Gulfport sites. While there is some degree of uncertainty at Site 1, aluminum probably does

not pose site-related risk to plants or soil invertebrates.

Antimony

Antimony was detected in only 2 of 21 samples (Table 7-4); its detected concentrations (1.1 and

3.6 mg/kg) exceeded the 0.27 mg/kg screening value, which is an Eco-SSL for risk to mammals

(USEPA, 2005a) rather than risks to plants or soil invertebrates. The antimony Eco-SSL for soil

invertebrates is 78 mg/kg. An Eco-SSL for plants is not available, but the ORNL plant toxicity threshold is



Rev. 2
04/12/13

13JAX0043 7-18 CTO 0065

5 mg/kg (Efroymson et al, 1997a). The maximum antimony concentration (3.6 mg/kg) and detection limits

in non-detect samples are less than the ORNL and Eco-SSL values. Therefore, antimony is not expected

to pose risk to plants or soil invertebrates.

Copper

Copper was detected in 19 of 21 samples (Table 7-4). Only one sample 01SS015 (210 mg/kg) exceeded

the 28 mg/kg screening value; the next highest detected concentration was 16.6 mg/kg. The ESV is an

Eco-SSL based on risk to avian receptors (USEPA, 2007a) rather than risks to plants or soil

invertebrates. The copper Eco-SSLs for plants and soil invertebrates are 70 mg/kg and 80 mg/kg,

respectively. Since only one sample had a copper concentration greater than the Eco-SSL values,

overall potential risk from copper to plants and soil invertebrates at Site 1 is considered low.

Iron

Iron concentrations exceeded the 200 mg/kg ESV in all 21 surface soil samples (Table 7-4). The ESV is

an ORNL value for toxicity to soil micro-organisms but the authors of the ORNL publication state that their

confidence in the 200 mg/kg benchmark is low because of the limited data available

(Efroymson et al, 1997b). There are no ORNL soil screening values for iron toxicity to plants or

earthworms (Efroymson et al, 1997a; 1997b). Iron is an essential element that is required by all forms of

life, but toxicity thresholds for earthworms and plants could not be located, and USEPA (2003b)

concludes that identifying a specific benchmark for iron in soil is difficult because iron toxicity depends on

site-specific soil conditions such as pH, redox potential, and soil-water conditions. Iron is not expected to

be toxic to plants in well-aerated soils between pH 5 and 8 (USEPA, 2003b), but soil pH data are not

available from Site 1 or other nearby locations. The iron concentrations in Site 1 soil samples are similar

to those at other NCBC Gulfport sites. In summary, potential risks to plants or soil invertebrates are

uncertain, but are probably not related to activities at the former landfill.

Lead

Lead was detected in all samples and concentrations exceeded the 11 mg/kg ESV in seven samples, with

a maximum HQ of 6.4 (Table 7-4). The ESV is an Eco-SSL value that is based on risks to birds instead

of risks to plants and soil invertebrates. The lead Eco-SSLs for plants and soil invertebrates are

120 mg/kg and 1,700 mg/kg, respectively (USEPA, 2005b). The maximum concentration of 70.6 mg/kg is

less than these guidelines. Therefore, lead poses no risks to plants and soil invertebrates.

Manganese

Manganese was detected in all samples with only sample 01SS017 (358 mg/kg) exceeding the ESV of

220 mg/kg (Table 7-4). The ESV is the eco-SSL value that is based on risks to plants. The Eco-SSL for
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risks to soil invertebrates is 450 mg/kg. The plant eco-SSL was exceeded in only one sample generating

a low HQ (HQ = 1.6) so any risks to plants are limited to the vicinity of sample 01SS017.

Selenium

Selenium was detected in 4 of 21 samples with three samples having concentrations (0.69 mg/kg,

1 mg/kg, 1.3 mg/kg) exceeding the 0.52 mg/kg screening value (Table 7-4). Its detection limits in

non-detect samples (0.61 to 0.78 mg/kg) slightly exceeded the ESV. The ESV is an Eco-SSL value that

is based on selenium risks to plants; the Eco-SSL for soil invertebrates is 4.1 mg/kg (USEPA, 2007b).

Other screening values for selenium in soil include an ORNL earthworm value of 70 mg/kg

(Efroymson et al, 1997b), an ORNL plant value of 1.0 mg/kg (Efroymson et al, 1997a), and a Canadian

soil quality guideline of 1.0 mg/kg (CCME, 2004). In summary, selenium concentrations indicate no risk

to soil invertebrates. The detected selenium concentrations only slightly exceeded the Eco-SSL value for

plant toxicity (0.52 mg/kg) and were not high relative to other guidelines, so potential risks are considered

negligible.

Vanadium

Vanadium was detected in all samples and concentrations exceeded the 7.8 mg/kg ESV in 13 samples,

with a maximum HQ of 2.1 (Table 7-4). The ESV is an Eco-SSL based on risks to birds rather than risks

to plants and soil invertebrates. Eco-SSLs for plants and soil invertebrates are not available

(USEPA, 2005c), but the Canadian soil quality guideline for vanadium is 130 mg/kg, and is based on

toxicity tests using plants and soil invertebrates (EC, 1999; CCME, 2004). The maximum vanadium

detection of 16 mg/kg is well below the Canadian guideline. Therefore, impacts to plants and

invertebrates from vanadium in soil are not expected.

Zinc

Zinc was detected in all samples, with a maximum HQ of 1.9 (Table 7-4). Zinc concentrations exceeded

the 46 mg/kg ESV in two samples: 01SS137 at 89 mg/kg and 01SS10 at 54 mg/kg. The ESV is an

Eco-SSL value that is based on risks to birds instead of risks to plants and soil invertebrates. The zinc

Eco-SSLs for plants and soil invertebrates are 160 mg/kg and 120 mg/kg, respectively (USEPA, 2007c).

Other screening values for zinc in soil include the 100 mg/kg ORNL benchmark for earthworms

(Efroymson et al 1997b) and the Canadian soil quality guideline of 200 mg/kg (CCME, 2004). Zinc

concentrations in surface soil are less than guidelines for plants and soil invertebrates; therefore, zinc

does not pose risks to plants and soil invertebrates.

7.5.4.1.6 Summary and Conclusions: Surface Soil

Chemicals initially selected as COPCs in the screening process were further evaluated to determine the

likelihood that concentrations in surface soil pose risk to soil invertebrates and plants.
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Caprolactam was the only SVOC that was a COPC in surface soil. The absence of toxicity data

precludes an evaluation of potential impacts to surface soil organisms from caprolactam, which was

detected in three surface soil samples.

Several organochlorine insecticides were detected in Site 1 surface soil samples; these pesticides are no

longer used but are extremely persistent in soil, and it is unclear whether their concentrations at Site 1 are

due to historical use or to landfill wastes. While the majority of surface soil samples were less than the

ESV for total organochlorinated pesticides suggesting negligible risks to soil invertebrates, two samples

exceeded it. This indicates that potential risks are limited to the vicinity of these two sample locations.

2,4,5-T was detected in 3 of 21 surface soil samples and dinoseb was detected in one of six samples.

Surface soil toxicity thresholds have not been established for these herbicides, so there is uncertainty

regarding their potential risks to soil invertebrates.

Concentrations of metals tended to be low and pose negligible potential risks to soil invertebrates and

plants. Manganese and copper may be associated with elevated potential risk in the vicinity of the single

sample locations where each exceeded their respective ESVs.

7.5.4.2 Potential Risk to Aquatic and Benthic Organisms

Benthic invertebrates and aquatic organisms represent different assessment endpoints, and the

measurement endpoints used to evaluate risks to these assessment endpoints are different. Specifically,

chemical concentrations in sediment are used to evaluate potential risks to benthic invertebrates, while

chemical concentrations in surface water are used to evaluate potential risks to aquatic organisms.

Nevertheless, they are evaluated together in this section because of the close association between

surface water and sediment.

Chemicals that were COPCs in surface water or sediment are discussed below.

7.5.4.2.1 Volatile Organic Compounds

Acetone

USEPA Region 4 ESVs were not available regarding acetone’s effects to aquatic and benthic organisms.

The toxicity of acetone to animals is in the parts-per-thousand range (Opresko. 1994). Acetone was

detected in two of five sediment samples (28 to 220 µg/kg) and in all five surface water samples (3.4 to

5.1 µg/L). Acetone is produced and used as a solvent and chemical intermediate in the manufacture of

numerous chemical products, such as oils, waxes, resins, plastics, pharmaceuticals, rubber cement, and

paint and varnish removers. Acetone is typically released into the environment as stack emissions or in
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wastewater. Acetone also occurs naturally as a metabolic byproduct of plants and animals, and is

released into the atmosphere by volcanoes and forest fires. If released into water, acetone will

biodegrade (Spectrum, 2003). However, acetone is volatile and tends to biodegrade fairly rapidly, so its

presence in sediment and surface water samples at Site 1 is puzzling, unless due to laboratory

contamination. Acetone is a common laboratory contaminant sometimes present in environmental

samples.

The National Oceanic and Atmospheric Administration (NOAA) has compiled tables of commonly used

screening values for environmental media known as the Screening Quick Reference Tables or SQUIRT

tables (Buchman, 2008). The SQUIRT tables were reviewed for screening values. Screening values for

acetone in the SQUIRT tables include the secondary chronic and acute values calculated by the ORNL

(Suter and Tsao, 1996), using methods developed by the USEPA (USEPA, 1993b) for the Great Lakes.

The methods developed for calculating secondary, or Tier II, values were designed for instances where

there were some acceptable toxicity data for a chemical, but not enough to satisfy the requirements for

calculating water quality criteria, or Tier I values. “The Tier II methodology generally produces more

stringent values than the Tier I methodology, to reflect greater uncertainty in the absence of additional

toxicity data” (USEPA, 1993b). ORNL used methods similar to the USEPA in qualifying toxicological data

for inclusion in the Tier II calculations. Both the USEPA and ORNL used primarily effect level values from

48- and 96-hour acute tests to set water quality criteria and secondary values. Chronic values are usually

developed from acute values using acute-chronic ratios based on tests incorporating both types of

endpoints and performed in a similar manner. ORNL developed an acute Tier II value of 28,000 µg/L and

chronic Tier II value of 1,500 µg/L for acetone. All detections of acetone in surface water were much less

than the Tier I and II values. The presence of acetone at relatively low concentrations in surface water

does not appear to be associated with risk to aquatic organisms.

Carbon Disulfide

Carbon disulfide is used as an industrial and chemical solvent and is also a natural product of anaerobic

biodegradation. It is also a common laboratory contaminant used as an extraction solvent. It was

detected in only two of five surface water samples, at a relatively low concentration of 0.18 to 0.2 µg/L

(Table 7-5). It was not detected in sediment. ORNL developed an acute Tier II value of 17 µg/L and

chronic Tier II value of 0.92 µg/L for carbon disulfide (Buchman, 2008). Although toxicity data is sparse

regarding its effects to aquatic organisms and plants, the presence of carbon disulfide at relatively low

concentrations in surface water does not appear to represent a potential risk to aquatic organisms.



Rev. 2
04/12/13

13JAX0043 7-22 CTO 0065

2-Butanone

2-Butanone (also known as methyl ethyl ketone) was detected in four of five sediment samples at low

concentrations (5.8 to 80 µg/kg) (Table 7-6). There is no USEPA Region 4 ESV for 2-butanone. The

NOAA SQUIRT tables (Buchman, 2008) contain an “intervention” value of 35,000 µg/kg for 2-butanone

developed by the Dutch Ministry of the Environment (MVROM, 2000). The Dutch (MVROM, 2000) values

typically include a target value, which represents clean soil and sediment, and an intervention value,

which represents seriously contaminated soil and sediment. In the case of 2-butanone, however, a target

value was not derived (Buchman, 2008). Sediment concentrations of 2-butanone were much less than

the intervention value, but since the intervention value is not a toxicity threshold, the potential for toxicity

at Site 1 is unclear. 2-butanone is also a common laboratory contaminant. Based on this information, the

concentrations of 2-butanone in sediment probably do pose significant risks to benthic invertebrates.

Toluene

Toluene was detected in one of five sediment samples (33 µg/kg) (Table 7-6). An USEPA Region 4

sediment screening is not available. The Dutch Target value for toluene in sediment is 10 µg/kg while the

intervention level is 47,000 µg/kg (Buchman, 2008). As mentioned above, the Dutch target value

represents clean soil and sediment and the intervention value represents seriously contaminated soil and

sediment. In addition, the concentration midway between the target value and the intervention value is

designated as an “intermediate” value. The Dutch guidelines specify that concentrations greater than the

target value but less than the intermediate value require no further investigation, while further

investigation is required when concentrations exceed the intermediate value but are less than the

intervention value (Swartjes, 1999). With this in mind, toluene poses negligible risk at Site 1.

1,1,2-Trichloro-trifluoroethane

1,1,2-Trichloro-trifluoroethane was detected in one of five surface water samples at a concentration of

6.6 µg/L (Table 7-5). ORNL developed an acute Tier II value of 5,200 µg/L and chronic Tier II value of

1,200 µg/L for 1,1,2-trichloro-trifluoroethane (Buchman, 2008). The detected concentration is three

orders of magnitude less than the lower Tier II value; therefore, 1,1,2-trichloro-trifluoroethane does not

pose potential risks to aquatic organisms.

7.5.4.2.2 Semivolatile Organic Compounds

Caprolactam was the only SVOC detected in surface water, and was detected in five of five samples

(Table 7-5). In water, caprolactam is not expected to adsorb to suspended solids or to sediments based

upon its estimated Koc of 57. Biodegradation in aquatic environments is expected to be extensive. An

estimated BCF of 3.2 suggests the potential for bioconcentration in aquatic organisms is low

(HSDB, 2009). Based on biodegradation and low bioconcentration potential, any potential risk to aquatic

organisms from caprolactam is considered to be low.
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Five PAHs (benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene, and

pyrene) were detected in one of five sediment samples (01SD01) (Table 7-6) . Three of the five PAHs

had ESVs that were exceeded with a HQ range of 1.1 to 3.9. Two PAHs had no ESVs. The HQ for total

PAHs was also low (2.2). Any potential risk from PAHs to benthic invertebrates is considered low and

would be isolated around sample location 01SD01.

4-methylphenol was detected in one of five sediment samples (01SD01) at a concentration of 420 µg/kg

(Table 7-6). 4-methylphenol is also known as p-creosol. Cresols, including p-cresol are a group of widely

distributed natural compounds formed as metabolites of microbial activity and excreted in the urine of

mammals. 4-methylphenol is also released to the environment through automobile exhaust and tobacco

smoke. If released into water, 4-methylphenol is not expected to adsorb to suspended solids and

sediment in the water column based upon log Koc values; it is expected to biodegrade quickly in water

under aerobic conditions (HSDB, 2009). The Dutch Target level for 4-methylphenol in sediment is

5.1 µg/kg while the intervention level is 2,600 µg/kg (Buchman, 2008). Thus, 4-methylphenol (p-creosol)

appears to represent minimal potential risks (if any) to benthic invertebrates, and any potential risk would

be isolated to the single location where it was detected.

Bis(2-ethylhexyl)phthalate was detected in five of five sediment samples and diethyl phthalate was

detected in three of five samples (Table 7-6). The Dutch Target level for bis(2-ethylhexyl)phthalate in

sediment is less than 100 µg/kg while the intervention level is 10,000 µg/kg (Buchman, 2008). The

maximum concentration for bis(2-ethylhexyl)phthalate was 450 µg/kg with a HQ of 2.5 so it appears to

represent a low level of potential risk. Sediment screening values and toxicity thresholds were not

located regarding diethyl phthalate’s effects to benthic invertebrates. The Dutch Target level for diethyl

phthalate in sediment is 530 µg/kg while the intervention level is 53,000 µg/kg (Buchman, 2008). There is

uncertainty regarding the results for diethyl phthalate as the minimum detection limit was much higher

than the reported positively detected concentrations. Phthalates are common environmental

contaminants due to their use in plastics. Their presence in sediment at Site 1 might be an artifact of the

sampling and/or analytical methods. With a maximum concentration of 220 µg/kg any potential risk from

diethyl phthalate to benthic invertebrates is considered negligible.

7.5.4.2.3 Pesticides and Herbicides

No pesticides were detected in surface water above their ESV. Alpha-chlordane and gamma-chlordane

were COPCs in sediment because detected concentrations exceeded USEPA Region 4 ESVs in three of

five samples (01SD0101, 01SD0401, 01SD0501). Alpha-chlordane had a maximum HQ of 3.5 and

gamma-chlordane had a maximum HQ of 2.1 (Table 7-3). Alpha-BHC, delta-BHC, aldrin, and heptachlor

epoxide were COPCs in sediment because ESVs were not available (Table 7-3).
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Numerous guidelines are available for sediment contaminants, encompassing a wide range of values.

MacDonald et al (2003) reviewed and evaluated eight separate approaches to support the establishment

of guidelines protective of sediment dwelling organisms in Florida inland waters. Based on the results of

that evaluation, threshold effect concentrations (TECs) and probable effect concentrations (PECs) were

developed and are used by the Florida Department of Environmental Protection to evaluate risk to

sediment dwelling organisms in inland (freshwater) systems. Although developed for Florida freshwater

sediments, the MacDonald et al (2003) values are often used to evaluate freshwater sediments in other

states, especially when those states have not developed their own TECs and PECs. The TECs identify

sediment concentrations below which adverse effects on sediment-dwelling organisms are unlikely to

occur, while the PEC values indicate sediment concentrations above which adverse effects on sediment-

dwelling organisms are likely to occur (MacDonald et al., 2003). Sediment samples with concentrations

between the TEC and PEC are neither predicted to be toxic nor nontoxic. However, sediments which

have concentrations of one of more COPCs between the TECs and PECs should be considered to be of

moderate priority, while sediments with COPC concentrations in excess of one or more PECs should be

considered to be of relatively high concern (MacDonald et al, 2003). Furthermore, the magnitude and

frequency of exceedances of the PECs provide a basis for assigning relative priority to areas of concern

with respect to contaminated sediments (MacDonald et al, 2003).

As previously discussed, the alpha- and gamma-isomers of chlordane were detected in three sediment

samples at relatively low concentrations. All chlordane concentrations were less than the 18 µg/kg PEC.

One sample (01SD0101) had a gamma-chlordane concentration (3.5 µg/kg) that slightly exceeded the

TEC (3.2 µg/kg). Alpha chlordane concentrations slightly exceeded the TEC in sample 01SD0401

(3.3 µg/kg). Samples 01SD0101 and 01SD0501 had higher concentrations (6 µg/kg and 4.4 µg/kg

respectively). The maximum HQ for alpha-chlordane was 3.5 indicating a low level of potential risk;

however, this result was “J flagged”. This signifies that the analyte was positively identified but its

concentration could not be precisely quantified since it was less than the contract-required quantitation

limit but greater than the instrument detection limit.

Sediment toxicity guidelines were not available for aldrin, which was detected only in duplicate sample

01SD0301D at a reported concentration of 0.45 µg/kg. This result was “J flagged”. The original sample

01SD0301 had a result that was reported as 0.4U indicating below detection limits. There is uncertainty,

therefore, with these results. NOAA (Buchman, 2008) contains a Lowest Effects Level for aldrin of

2 µg/kg and a Severe Effects Level of 80 µg/kg. Potential risks from aldrin are considered to be

negligible.

Sediment toxicity guidelines were not available for the alpha- and delta-isomers of BHC. Alpha-BHC was

detected in one sediment sample (0.17 µg/kg) and delta-BHC was detected in one sediment sample

(2.1 µg/kg). The detected concentration of alpha-BHC was less than the lower end of the detection limit,
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and was “J-flagged”. The detected concentration of gamma-BHC was also “J flagged”. The detected

concentrations of both alpha- and delta-BHC were lower than the ESV for gamma-BHC (3.3 µg/kg).

Based on this information, potential risk from alpha- and delta-BHC is considered negligible. The fairly

low concentrations of alpha- and delta-BHC at Site 1 and their similarity to concentrations at other parts of

NCBC Gulfport (i.e. west of Site 3) suggests that their presence is probably due to historical pesticide

usage for insect control rather than to landfill-related activities.

Heptachlor epoxide was detected in one of five sediment samples (Table 7-3) at a low concentration

(0.46 µg/kg) and was “J flagged”. The TEC for heptachlor epoxide is 2.5 µg/kg (MacDonald et al, 2003).

Based on this information, potential risk from heptachlor epoxide to benthic invertebrates is not

anticipated.

Silvex was detected in four of five surface water samples at very low concentrations that were “J flagged”.

No ESVs or alternate screening values were identified (Table 7-2). In the absence of screening values

there is uncertainty as to potential risk associated with Silvex.

7.5.4.2.4 Inorganics

Arsenic and zinc were COPCs in sediment because one sample (01SD0101) had concentrations that

exceeded their respective ESVs. Lead exceeded its ESV in two sediment samples (01SD001, and

01SD004) and was retained as a COPC in sediment. Sediment ESVs were not available for aluminum,

barium, beryllium, iron, manganese, and vanadium (Table 7-3). In surface water, aluminum, iron, and

lead were retained as COPCs because their maximum concentrations exceeded ESVs, while ESVs were

not available for barium and manganese (Table 7-2). These COPCs are discussed below.

Aluminum

Aluminum was detected in all surface water samples collected from the east and west ditches at Site 1

with concentrations ranging from 430 µg/L to 1690 µg/L. The maximum HQ was 19.4 in sample 01SW04

collected in the eastern ditch. Aluminum concentrations in the eastern ditch were over two times higher

than aluminum concentrations in the western ditch. The 87 µg/L ESV is the National Ambient Water

Quality Criteria (AWQC) for aluminum (USEPA, 2004). The aluminum criterion is based on water

hardness of <10 mg/L, and USEPA (2004) states that aluminum is substantially less toxic at higher

hardness, although the effects are not well quantified. Hardness was not measured in surface water

samples collected for this project, but using calcium and magnesium concentrations in sample 01SW04

(the location of the maximum aluminum concentration), water hardness in that sample was 68.3 mg/L

when calculated using the following equation from American Public Health Association (APHA,1998):

Hardness, mg equivalent CaCO3/L = 2.497 [Ca, mg/L] + 4.118 [mg, mg/L]
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The 68.3 mg/L hardness value is substantially higher than the 10 mg/L value used to derive the ESV, so

the actual toxicity threshold value of aluminum in sample 01SW04 is probably greater than the 87 µg/L

ESV, but the precise toxicity threshold value is uncertain.

Aluminum was detected in all five sediment samples, and concentrations ranged from 1,000 to

17,200 mg/kg, with an average of 7,534 mg/kg (Table 7-5). There is no USEPA Region 4 ESV for

aluminum in sediment, and no TEC and PEC. The freshwater sediment threshold effect level (TEL) for

aluminum in the NOAA SQUIRT tables is 25,500 mg/kg (Buchman, 2008). All sediment concentrations at

Site 1 were less than this value, suggesting no potential risk to benthic receptors.

Arsenic

Arsenic was detected in surface water but at concentrations less than its ESV (Table 7-2). Arsenic

concentrations in sediment exceeded the sediment ESV in one sample (001SW01) collected from the

western ditch at Site 1, with a maximum HQ of 2.7. The arsenic concentration in this sample (19.8 mg/kg)

was greater than the TEC of 9.8 mg/kg, and below the 33 mg/kg PEC (Table 7-6). Arsenic

concentrations in 14 Mississippi coastal flatwoods soil samples ranged from 0.37 to 14.78 mg/kg, with an

average of 4.42 mg/kg (Pettry and Switzer, 2001). All arsenic concentrations except the maximum

concentration were within this range. The average arsenic concentration in Site 1 sediment samples was

4.7 mg/kg. Therefore, the arsenic sediment concentrations in Site 1 ditch samples might be due to

naturally occurring conditions, but this is uncertain. In summary, arsenic was detected in surface water at

concentrations less than its ESV. Sediment concentrations of arsenic exceeded the ESV in only one

sample, and all concentrations were within the range reported by Pettry and Switzer (2001). As a result,

site-related risks from arsenic are probably minor.

Barium

Barium was detected in all sediment and surface water samples but USEPA Region 4 ESVs were not

available. Sediment concentrations exceeded the 20 mg/kg TEC in only one sample, at a maximum

concentration of 61.2 mg/kg, which was also slightly more than the 60 mg/kg PEC of MacDonald et al

(2003). It should be noted that this sample was “J flagged” so there is some uncertainty associated with

this result. The average barium concentration in sediment of 17.6 is less than the TEC. Potential risk to

benthic invertebrates from exposure to barium is considered negligible except at the location of the

maximum concentration (01SD01).

Surface water concentrations of barium ranged from 21 to 30 µg/L with an average concentration of

27.4 µg/L. The Tier II acute value for barium in freshwater is 110 µg/L while the chronic value is 3.1 µg/L

(Buchman, 2008). Potential risk to aquatic organisms from exposure to barium is considered low.
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Beryllium

Beryllium was detected in only one of five sediment samples at a concentration of 1.1 mg/kg. No

sediment toxicity data were located for beryllium, so its potential toxicity cannot be evaluated. However, it

was detected in only on sediment sample and its concentration was not particularly high.

Iron

Iron was detected in all sediment samples, but there is no USEPA Region 4 ESV for iron in sediment, and

no TEC and PEC. The freshwater sediment TEL for iron reported by NOAA is 188,400 mg/kg

(Buchman, 2008). All sediment concentrations at Site 1 were less than this value.

Iron concentrations in surface water exceeded the 1,000 µg/L ESV, which is the National AWQC, in all

five surface water samples with a maximum concentration of 2,410 µg/L and an average concentration of

2,078 µg/L (Table 7-5). It is not clear whether the iron concentrations in the ditches at Site 1 are due to

regional conditions, an upstream source, or a combination of these.

It should be noted that the Site 1 surface water data are total iron concentrations, not dissolved iron

concentrations. Concentrations of dissolved metals, rather than total metals, more closely approximate

the bioavailable fraction of metals in the water column USEPA (1996a). Since dissolved metal

concentrations were not measured in Site 1 surface water, the actual toxicity posed by iron is probably

less than that suggested by the maximum HQ of 2.4.

Lead

Lead slightly exceeded its ESV of 30.2 µg/kg in two of five sediment samples (Table 7-6). Sample

01SD0101 had a concentration of 31 µg/kg while sample 01SD0104 had a concentration of 32.1 µg/kg;

the maximum HQ was 1.1. The TEC for lead is 35.8 µg/kg, so based on this information the potential risk

from lead in sediment is considered negligible.

Lead slightly exceeded its ESV of 1.32 µg/L in two of five surface water samples (01SW0301 and

01SW0401), at concentrations of 1.6 µg/L and 1.7 µg/L respectively. The 1.32 µg/L ESV was the

National AWQC when the USEPA Region 4 ESV was promulgated (USEPA, 2001b), but the current

National AWQC for lead in freshwater surface water is 2.5 µg/L (USEPA, 2004a). Based on the current

AWQC, lead in surface water poses no risks to aquatic receptors.

Manganese

There is no USEPA Region 4 surface water or sediment ESV for manganese, which was detected in all

surface water and sediment samples. The freshwater sediment TEL for manganese reported by NOAA is
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630 mg/kg (Buchman, 2008). All sediment concentrations at Site 1 were well below this value

(Table 7-5).

The chronic screening value reported by NOAA is 80 µg/L for manganese in surface water (Buchman,

2008). All manganese concentrations in surface water at Site 1 were less than 80 µg/L. No potential risk

from exposure of aquatic organisms and benthic invertebrates to manganese is anticipated.

Vanadium

Vanadium was not detected in surface water but was detected in all sediment samples. Sediment

concentrations ranged from 1.4 to 32.2 mg/kg. An ESV and other toxicity thresholds for vanadium were

not available. NOAA SQUIRT tables report a background sediment vanadium concentration of 50 mg/kg

(Buchman, 2008). Although the absence of vanadium toxicity data for benthic invertebrates precludes an

evaluation of potential risk posed by vanadium in sediment, all sediment concentrations were less than

50 mg/kg, and vanadium was not detected in surface water. Any potential risk posed by vanadium in

sediment does not appear to be site-related.

Zinc

Zinc slightly exceeded its ESV of 124 mg/kg in one of five samples. Sample 01SD01 had a zinc

concentration of 132 mg/kg yielding a HQ of 1.1. The TEC and PEC for zinc are 120 mg/kg and

460 mg/kg respectively (MacDonald et al, 2003). Based on this information, potential risk to benthic

invertebrates is considered low at worst and isolated to the area around sample 01SD01.

7.5.4.2.5 Summary and Conclusions: Sediment and Surface Water

Chemicals initially selected as COPCs in surface water and sediment were further evaluated to determine

the likelihood that concentrations pose risk to aquatic and benthic receptors.

Acetone, 2-butanone and toluene were the only VOCs detected in sediment, and acetone, carbon

disulfide, and trichlorofluoroethane were the only VOCs detected in surface water. A low level of potential

risk from exposure of benthic invertebrates to toluene may be present around sample 01SD01 but overall

risk to benthic invertebrates from exposure to VOCs is considered negligible. Likewise, the low levels of

VOCs detected in surface water do not appear to represent a potential risk to aquatic organisms.

SVOCs detected in sediment included PAHs, phthalates, and methyl phenol. Any potential risk from

PAHs to benthic invertebrates is consider low and if present would be isolated around sample location

01SD01. Bis(2-ethylhexyl)phthalate was found in all sediment samples and appears to represent a low

level of potential risk. Potential risk from 4-methyl phenol is considered low and isolated to the single

location where it was detected. Caprolactam was the only SVOC detected in surface water. Based on
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extensive biodegradation and low bioconcentration any potential risk to aquatic organisms is considered

low.

Alpha chlordane was the only pesticide and Silvex the only herbicide detected in surface water. Alpha

chlordane was detected at a concentration less than its ESV but no ESV was available for Silvex. Silvex

was detected in four of five surface water samples at very low concentrations that were “J flagged”. In the

absence of screening values there is uncertainty as to potential risk associated with Silvex.

Several organochlorine insecticides were detected in sediment. Overall, pesticides appear to pose

negligible risks to benthic receptors.

Concentrations of most metals tended to be low and pose negligible potential risks to aquatic and benthic

organisms, or do not appear to be related to former activities at the landfill. While most barium

concentrations in sediment indicated negligible potential risk, localized potential risk to benthic

invertebrates may be present at the maximum concentration location. Barium concentrations in surface

water indicate low levels of potential risk to aquatic organisms.

7.5.4.3 Potential Risk to Wildlife via the Food Chain

Food-chain modeling was conducted to evaluate potential risks to representative piscivorous receptors

from ingested doses of sediment and surface water COPCs that are known to bioaccumulate or

biomagnify. As discussed in Sections 7.1.4 and 7.5.2, the former landfill is covered by fill dirt within an

intensively managed landscape including a golf course in the northern portion of the site, and the surface

soil exposure pathway for upper trophic level terrestrial receptors such as birds and mammals is

incomplete or negligible and insignificant. Thus, food chain modeling was conducted only for piscivorous

wildlife receptors. The methods used to model the doses that representative piscivorous receptors could

receive, as well as the selection of toxicity reference values (TRVs), are presented in Appendix F.

Based on maximum concentrations and conservative assumptions, food chain HQs exceeded 1.0 for

arsenic, lead, and zinc (Table 7-7). NOAEL-based HQs for the green heron were highest for zinc, with an

HQ of 2.3. For the mink, the highest NOAEL-based HQ was 1.8 for arsenic. In the average

concentration scenario, all food chain HQs were less than 1.0 (Table 7-8). All food chain HQs shown in

Tables 7-7 and 7-8 assume an area use factor of 1.0; for example, the representative receptors are

assumed to forage exclusively in the water bodies bordering Site 1.

Maximum NOAEL-based food chain HQs for metals in the conservative scenario are not particularly high

considering the conservative assumptions used in the food chain model, such as maximum food ingestion

rates, minimum body weights, exposure to maximum concentrations, etc. In addition, arsenic
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concentrations in sediment were within the range reported by Pettry and Switzer (2001), so potential risk

from arsenic is probably not site-related. Site-related potential risks from lead and zinc in sediment are

considered minor, and the food chain HQs greater than 1.0 for these two metals in the conservative

scenario are largely a function of the conservative assumptions used in the food chain model. Note that

all HQs for arsenic, lead, and zinc in the average scenario are well below 1.0 (Table 7-8).

Avian LOAELs and NOAELs were not available for aldrin or heptachlor epoxide so potential food chain

risks could not be calculated for piscivorous birds. As previously discussed, aldrin was detected only in

the duplicate sample of 01SD0301D and was not detected in the original sample of 01SD0301.

Heptachlor epoxide was detected in only one of five samples (in the eastern ditch). Piscivorous birds and

mammals forage over large areas and would obtain only a small portion of their food from the eastern and

western ditches at Site 1. With this in mind, minimal risks to these receptors are anticipated.

7.6 UNCERTAINTY

Uncertainty is associated with all aspects of the ecological assessment methodology presented in the

preceding sections. Some uncertainties were discussed in Section 7.5.4. This section provides a

summary of the uncertainties, and focuses on those that have not been previously discussed.

The extent to which piscivorous wildlife receptors forage in the ditches at Site 1 is uncertain. All food

chain HQs shown in Tables 7-7 and 7-8 and discussed in Section 7.5.4.3 assume an area use factor of

1.0; for example, the representative receptors are assumed to forage exclusively in the water bodies near

Site 1. Due to conditions at Site 1, this assumption is overly conservative for piscivorous receptors. The

green heron and mink, as well as other piscivorous bird and mammal species, would probably obtain only

a portion of their diet from the ditches, resulting in a small exposure to metals, which were responsible for

the highest food chain HQs. To be conservative, the ecological risk assessment attempted to err on the

side of caution, and specific area-use factors were not estimated.

The extent to which terrestrial wildlife receptors are exposed to site-related soil contamination at the site

is uncertain. The site is covered by fill dirt, and terrestrial habitat consists of an intensively managed

landscape with very little ground cover. Some wildlife species forage at the site, but even if wildlife are

exposed to small areas of site-related soil contamination, such areas would comprise only a miniscule

amount of foraging habitat for most wildlife receptors, especially wide-ranging receptors such as birds.

With this in mind, the exposure pathway for terrestrial receptors such as birds, mammals, and reptiles is

incomplete or negligible and insignificant, and food chain modeling was not conducted for terrestrial

receptors. The resulting uncertainty is believed to be minor.
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Laboratory-derived NOAELs and LOAELs might not adequately represent toxicity thresholds for receptors

under field conditions. In addition, NOAELs and LOAELs derived for species used in toxicity tests might

not adequately represent toxicity thresholds for other species. These uncertainties may overestimate or

underestimate potential risks.

Surface water hardness was not measured in Site 1 surface water. Freshwater surface water ESVs for

seven metals are based on hardness, and two of those metals (lead, and zinc) were detected in Site 1

surface water. The USEPA Region 4 ESVs used in this evaluation (and shown in Tables 7-2 and 7-5)

assume a hardness of 50 mg/L as CaCO3. Calcium and magnesium concentrations were measured in all

five surface water samples at Site 1, and using the average concentrations of calcium and magnesium in

those samples, a hardness value of 47.3 mg/L is obtained using the following equation from APHA

(1998):

Hardness, mg equivalent CaCO3/L = 2.497 [Ca, mg/L] + 4.118 [Mg, mg/L]

The 47.3 mg/L hardness value closely approximates the 50 mg/L generic value used by USEPA

Region 4, so ESVs for lead, and zinc were not adjusted for hardness. The differences in ESVs for

hardness of 50 mg/L versus 47.3 mg/L are inconsequential.

Concentrations of dissolved metals were not measured in Site 1 surface water. Instead, the surface

water data are concentrations of total metals. This creates some uncertainty in the evaluation of potential

risks to aquatic life from iron, since concentrations of dissolved metals more closely approximate the

bioavailable fraction of metals in the water column than concentrations of total metals (USEPA, 1996a).

Ecological screening values and toxicity thresholds were not available for some detected chemicals. For

example, invertebrate and plant toxicity data were not available for dinoseb in soil. However, dinoseb

was detected in only one of five samples, which somewhat reduces the inherent uncertainty for this

chemical.

Data for investigating toxicity to reptiles and amphibians from oral ingestion of contaminants are sparse.

Thus, potential risks via the food chain were not evaluated for reptiles and amphibians.

Soil samples evaluated in this risk assessment consisted of samples no deeper than 1 foot below the soil

surface. However, tree roots extend deeper than 1 foot below the surface, and mammals such as moles

could burrow deeper than 1 foot. With the exception of moles and trees, terrestrial species at the site

would probably not be significantly exposed to soils deeper than 1 foot below the surface, so the

uncertainty resulting in evaluating only surface soils is negligible.
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The source of fill soil used at Site 1 is unknown. There is uncertainty as to whether contaminants

detected in surface soil are associated with the former landfill operations or from another source not

related to Site 1.

The absence of a base-wide background data set resulted in uncertainty regarding whether some

contaminant concentrations were related to Site 1 or were due to natural and/or anthropogenic

background conditions.

7.7 SUMMARY AND CONCLUSIONS

Site 1 is a former landfill facility encompassing approximately 9 acres, although the areal extent of the

waste disposal is likely much smaller. The landfill was operated from 1942 until 1948, during which time it

received solid and chemical waste generated at NCBC Gulfport. In addition to solid wastes, waste fuel,

oil, solvents, paint, and paint thinners were transported to the site and buried in trenches. Materials at

Site 1 were disposed in trench and fill operations, often accompanied by incineration prior to covering the

trenches with soil.

The primary contaminant migration pathway at Site 1 is the infiltration of soil contaminants into

groundwater and subsequent seepage into surface water and sediment in the ditches located east and

west of the former landfill. Analytical data from surface soil samples collected at the site, and sediment

and surface water samples collected from ditches on the eastern and western edges of the site, were

evaluated in the ecological risk assessment.

7.7.1 Risks to Soil Invertebrates and Plants

VOCs and SVOCs (with the exception of caprolactam) in surface soil do not pose risks to ecological

receptors. The absence of toxicity data precludes an evaluation of potential impacts to surface soil

organisms from caprolactam, which was detected in three surface soil samples.

Several organochlorine insecticides were detected in surface soil samples. Concentrations tended to be

low, and impacts to ecological receptors from these compounds are not expected. Concentrations in

some samples might pose isolated risks to soil invertebrates, but potential risks (if any) might be due to

historical use of these insecticides rather than landfill operations. There is uncertainty with this

conclusion as a background dataset has not been generated for NCBC Gulfport.

2,4,5-T was detected in 3 of 21 samples and dinoseb was detected in one of six surface soil samples.

Surface soil toxicity thresholds have not been established for these herbicides, so there is uncertainty

regarding their potential impacts.
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Concentrations of metals tended to be low and pose negligible potential risks to soil invertebrates and

plants. Copper and manganese may be associated with elevated potential risks in the vicinity of the

single sample location where each exceeded its ESV.

7.7.2 Risks to Benthic Invertebrates and Aquatic Organisms

Acetone, 2-butanone and toluene were the only VOCs detected in sediment, and acetone, carbon

disulfide, and trichlorofluoroethane were the only VOCs detected in surface water. A low level of potential

risk from exposure of benthic invertebrates to toluene may be present around sample 01SD01 but overall

risk to benthic invertebrates from exposure to VOCs is considered negligible. Likewise, the low levels of

VOCs detected in surface water do not appear to represent a potential risk to aquatic organisms.

Any potential risks to aquatic and benthic receptors at the site from SVOCs are considered low.

Alpha chlordane was the only pesticide and Silvex the only herbicide detected in surface water. Alpha

chlordane poses negligible potential risks. Silvex was detected in four of five surface water samples at

very low concentrations. In the absence of screening values there is uncertainty as to potential risk

associated with Silvex.

Several organochlorine insecticides were detected in sediment. Pesticides appear to pose negligible

risks to benthic receptors.

Concentrations of most metals tended to be low and pose negligible potential risks to aquatic and benthic

organisms, or do not appear to be related to former activities at the landfill. While barium concentrations

in most sediment samples indicated negligible potential risk, potential risk to benthic invertebrates may

exist in the vicinity of 01SD01. Iron concentrations in surface water indicate potential risk to aquatic

organisms, but it is uncertain as to whether the iron concentrations are the result of Site 1 operations, to

another source, or to regional conditions.

7.7.3 Risks to Piscivorous Birds and Mammals

Food-chain modeling was conducted to evaluate potential risks to representative piscivorous receptors

from ingested doses of sediment and surface water COPCs that are known to bioaccumulate or

biomagnify. Screening-level COPCs in Site 1 sediment and surface water that are known to

bioaccumulate or biomagnify consisted of aldrin, alpha-BHC, delta-BHC, alpha-chlordane,

gamma-chlordane, heptachlor epoxide, arsenic, lead, and zinc. Risk via the food chain was evaluated

using two scenarios. The first scenario used maximum detected COPC concentrations in sediment and

surface water and conservative assumptions for body weight and food consumption. The second
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scenario used average COPC concentrations, and less conservative values for body weight and food

consumption.

Based on maximum concentrations and conservative assumptions, food chain HQs exceeded 1.0 for

arsenic, lead, and zinc. NOAEL-based HQs for the green heron were highest for zinc while arsenic had

the highest NOAEL-based HQ for the mink. In the average concentration scenario, all food chain HQs

were less than 1.0. Based on factors discussed in Section 7.5.4.3, site-related impacts to piscivorous

receptors from bioaccumulative COPCs in surface water and sediment are not expected.



TABLE 7-1
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI
PAGE 1 OF 2

Minimum Maximum Minimum Maximum
Volatile Organics (μg/kg)
2-BUTANONE 2/21 1.8 4 01SS12 1.3 11 NA NA Yes
4-METHYL-2-PENTANONE 4/21 0.71 1.2 01SS015 0.54 11 NA NA Yes
TETRACHLOROETHENE 2/21 0.22 0.28 01SS137 0.9 11 10 0.03 No
Semivolatile Organics (μg/kg)
BENZO(B)FLUORANTHENE 1/21 78 78 GPT-01-QT-04 34 420 1100 0.07 No
CAPROLACTAM 3/21 140 300 GPT-01-QT-09 72 420 NA NA Yes
DI-N-BUTYL PHTHALATE 1/21 53 53 GPT-01-QT-05 33 410 200000 0.0003 No
DIETHYL PHTHALATE 3/21 40 60 01SS015 36 420 100000 0.0006 No
TOTAL PAHS 1/21 78 78 GPT-01-QT-04 - - 1000 0.08 No
Pesticides/PCBs (μg/kg)
4,4'-DDE 4/21 0.58 1.5 01SS10 0.18 0.84 21 0.07 No
4,4'-DDT 7/20 0.23 2 01SS10 0.18 0.84 21 0.1 No
TOTAL DDT 7/21 0.31 3.5 01SS10 - - 21 0.2 No
ALDRIN 3/21 0.16 6.3 01SS017 0.12 0.42 2.5 2.5 Yes
ALPHA-BHC 1/21 0.26 0.26 GPT-01-QT-05 0.12 0.41 2.5 0.1 No
BETA-BHC 4/20 0.16 0.36 GPT-01-QT-08 0.12 0.41 1.0 0.4 No
DELTA-BHC 1/21 0.26 0.26 01SS014 0.12 0.42 1.0(4) 0.3 No
GAMMA-BHC (LINDANE) 1/21 0.23 0.23 01SS139 0.12 0.42 0.05 4.6 Yes
ALPHA-CHLORDANE 5/21 0.23 4.9 01SS024 0.12 0.42 NA NA Yes
GAMMA-CHLORDANE 4/21 0.22 3.4 01SS024 0.12 0.42 NA NA Yes
AROCLOR-1260 1/21 17 17 01SS10 4.5 21 20 0.9 No
DIELDRIN 8/20 0.36 460 01SS025 0.18 0.84 4.9 93.9 Yes
ENDOSULFAN II 6/21 0.24 1.6 01SS420 0.18 0.84 NA NA Yes
ENDOSULFAN SULFATE 1/21 0.29 0.29 01SS014 0.18 0.84 NA NA Yes
ENDRIN ALDEHYDE 2/21 0.31 2 01SS10 0.18 0.84 1.0(5) 2.0 Yes
HEPTACHLOR 1/21 0.19 0.19 GPT-01-QT-08 0.12 0.42 NA NA Yes
HEPTACHLOR EPOXIDE 5/20 0.25 1.7 01SS10 0.12 0.42 NA NA Yes
METHOXYCHLOR 4/21 0.29 140 01SS017 0.12 0.42 NA NA Yes
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TABLE 7-1
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI
PAGE 2 OF 2

Minimum Maximum Minimum Maximum

Range of Detected 
Concentrations

Range of Non-
Detects(1)

Maximum 
Hazard 

Quotient(2)

Location of 
Maximum 
Detected 

Concentration

COPC 
(Yes/No)3

Ecological 
Screening 

Value
Analyte

Frequency 
of 

Detection

Herbicides (μg/kg)
2,4,5-T 3/21 1.2 6 GPT-01-QT-08 0.92 2.1 NA NA Yes
DINOSEB 1/6 8.8 8.8 GPT-01-QT-03 9.3 10 NA NA Yes
Inorganics (mg/kg)
ALUMINUM 21/21 1770 12300 01SS138 - - 50 246 Yes
ANTIMONY 2/21 1.1 3.6 01SS420 1 1.3 0.27 13.3 Yes
ARSENIC 19/21 0.78 4.8 GPT-01-QT-04 0.61 0.78 18 0.3 No
BARIUM 21/21 2 70 01SS017 - - 330 0.2 No
CADMIUM 1/21 0.3 0.32 01SS014 0.2 0.26 0.36 0.9 No
CALCIUM 15/21 233 42400 01SS137 205 261 NA NA No
CHROMIUM 21/21 2.2 11 01SS420 - - 26 0.4 No
COBALT 1/21 6.8 6.8 01SS017 1 1.3 13 0.5 No
COPPER 19/21 1.4 210 01SS015 1 1.3 28 7.5 Yes
IRON 21/21 546 9050 01SS017 - - 200 45.3 Yes
LEAD 21/21 3.2 70.6 01SS420 - - 11 6.4 Yes
MAGNESIUM 11/21 233 3390 GPT-01-QT-04 205 261 NA NA No
MANGANESE 21/21 1 358 01SS017 - - 220 1.6 Yes
MERCURY 16/21 0.01175 0.059 GPT-01-QT-01 0.013 0.016 0.1 0.6 No
NICKEL 19/21 1.3 5.7 01SS138 1 1.3 38 0.2 No
SELENIUM 4/21 0.505 1.3 GPT-01-QT-06 0.61 0.78 0.52 2.5 Yes
SODIUM 3/21 188.75 329 01SS137 205 261 NA NA No
VANADIUM 21/21 2.7 16 01SS017 - - 7.8 2.1 Yes
ZINC 21/21 1.7 89 01SS137 - - 46 1.9 Yes
Notes
(1) Sample-specific quantitation limits.

(4) Ecological screening value for beta-BHC.
(5) Ecological screening value for endrin.
NA = Ecological screening value not available.

(2) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value.
(3) An analyte was an ecological chemical of potential concern (COPC) if the maximum detected concentration was greater than the ecological 
screening value (i.e., HQ>1), or if an ecological screening value was not available. However, calcium, magnesium, and sodium are nutrients 
that were not considered to be COPCs. 
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TABLE 7-2
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SURFACE WATER

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Minimum Maximum Minimum Maximum
Volatile Organics (μg/L)
1,1,2-TRICHLOROTRIFLUOROETHANE 1/5 6.6 6.6 01SW04 1 1 NA NA Yes
ACETONE 5/5 3.4 5.1 01SW02 - - NA NA Yes
CARBON DISULFIDE 2/5 0.18 0.2 01SW03 1 1 NA NA Yes
TOLUENE 1/5 0.22 0.22 01SW04 1 1 175 0.001 No
Semivolatile Organics (μg/L)
CAPROLACTAM 5/5 0.91 2.1 01SW04 - - NA NA Yes
Pesticides/PCBs (μg/L)
ALPHA-CHLORDANE 1/5 0.004 0.004 01SW04 0.0092 0.0098 0.0043 0.9 No
Herbicides (μg/L)
2,4,5-TP (SILVEX) 4/5 0.044 0.067 01SW01 0.069 0.069 NA NA Yes
Inorganics (μg/L)
ALUMINUM 5/5 430 1690 01SW04 - - 87 19.4 Yes
ARSENIC 1/5 3.4 3.4 01SW01 3 3 190 0.02 No
BARIUM 5/5 20.75 30.1 01SW05 - - NA NA Yes
CALCIUM 5/5 13200 24800 01SW04 - - NA NA No
IRON 5/5 1720 2410 01SW01 - - 1000 2.4 Yes
LEAD 2/5 1.6 2 01SW03 1.5 1.5 1.32 1.5 Yes
MAGNESIUM 5/5 1160 1560 01SW04 - - NA NA No
MANGANESE 5/5 26.3 53.1 01SW01 - - NA NA Yes
POTASSIUM 1/5 1080 1080 01SW04 1000 1000 NA NA No
SODIUM 5/5 5220 5940 01SW01 - - NA NA No
ZINC 5/5 5.4 10.4 01SW05 - - 58.91 0.2 No

Notes
(1) Sample-specific quantitation limits.

NA = Ecological screening value not available.

COPC 
(Yes/No)3

Range of Detected 
ConcentrationsAnalyte

Location of 
Maximum 
Detected 

Concentration

(2) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value.
(3) An analyte was an ecological chemical of potential concern (COPC) if the maximum detected concentration was greater than the ecological 
screening value (i.e., HQ>1), or if an ecological screening value was not available. However, calcium, magnesium, potassium, and sodium are 
nutrients that were not considered to be COPCs. 
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TABLE 7-3
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI
PAGE 1 OF 2

Minimum Maximum Minimum Maximum
Volatile Organics (μg/kg)
2-BUTANONE 4/5 5.8 80 01SD01 12 12 NA NA Yes
ACETONE 2/5 28 220 01SD01 12 12 NA NA Yes
TOLUENE 1/5 33 33 01SD01 12 12 NA NA Yes
Semivolatile Organics (μg/kg)
4-METHYLPHENOL 1/5 420 420 01SD01 400 470 NA NA Yes
BENZO(A)PYRENE 1/5 190 190 01SD01 400 470 330 0.6 No
BENZO(B)FLUORANTHENE 1/5 330 330 01SD01 400 470 NA NA Yes
BENZO(K)FLUORANTHENE 1/5 220 220 01SD01 400 470 NA NA Yes
BIS(2-ETHYLHEXYL)PHTHALATE 5/5 74 450 01SD01 - - 182 2.5 Yes
CHRYSENE 1/5 400 400 01SD01 400 470 330 1.2 Yes
DIETHYL PHTHALATE 3/5 52 220 01SD01 410 470 NA NA Yes
FLUORANTHENE 1/5 1300 1300 01SD01 400 470 330 3.9 Yes
PHENANTHRENE 1/5 360 360 01SD01 400 470 330 1.1 Yes
PYRENE 1/5 930 930 01SD01 400 470 330 2.8 Yes
TOTAL PAHS 1/5 3730 3730 01SD01 - - 1684 2.2 Yes
Pesticides/PCBs (μg/kg)
4,4'-DDE 3/5 0.41 0.91 01SD03 0.81 3.5 3.3 0.3 No
ALDRIN 1/5 0.325 0.45 01SD03 0.4 1.7 NA NA Yes
ALPHA-BHC 1/5 0.17 0.17 01SD05 0.4 1.7 NA NA Yes
ALPHA-CHLORDANE 4/5 0.85 6 01SD01 0.4 0.41 1.7(4) 3.5 Yes
DELTA-BHC 1/5 2.1 2.1 01SD01 0.4 0.48 NA NA Yes
DIELDRIN 3/5 0.73 1.8 01SD03 0.43 3.5 3.3 0.5 No
GAMMA-CHLORDANE 4/5 0.52 3.5 01SD01 0.4 0.41 1.7(4) 2.1 Yes
HEPTACHLOR EPOXIDE 1/5 0.46 0.46 01SD05 0.3 1.7 NA NA Yes

Range of Non-
Detects(1) Ecological 

Screening 
Value

Maximum 
Hazard 

Quotient(2)

COPC 
(Yes/No)3Analyte

Frequency 
of 

Detection

Range of Detected 
Concentrations

Location of 
Maximum 
Detected 

Concentration
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TABLE 7-3
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN IN SEDIMENT

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI
PAGE 2 OF 2

Minimum Maximum Minimum Maximum

Range of Non-
Detects(1) Ecological 

Screening 
Value

Maximum 
Hazard 

Quotient(2)

COPC 
(Yes/No)3Analyte

Frequency 
of 

Detection

Range of Detected 
Concentrations

Location of 
Maximum 
Detected 

Concentration
Inorganics (mg/kg)
ALUMINUM 5/5 1000 17200 01SD01 - - NA NA Yes
ARSENIC 4/5 0.81 19.8 01SD01 0.74 0.74 7.24 2.7 Yes
BARIUM 5/5 5.3 61.2 01SD01 - - NA NA Yes
BERYLLIUM 1/5 1.1 1.1 01SD01 0.24 0.29 NA NA Yes
CALCIUM 3/5 229.25 5050 01SD01 245 259 NA NA No
CHROMIUM 5/5 1.1 17.6 01SD01 - - 52.3 0.3 No
COPPER 1/5 11.7 11.7 01SD01 1.2 1.5 18.7 0.6 No
IRON 5/5 650 28100 01SD01 - - NA NA Yes
LEAD 5/5 1.9 32.1 01SD01 - - 30.2 1.1 Yes
MANGANESE 5/5 1.5 295 01SD01 - - NA NA Yes
NICKEL 1/5 6.4 6.4 01SD01 1.2 1.5 15.9 0.4 No
VANADIUM 5/5 1.4 32.2 01SD01 - - NA NA Yes
ZINC 5/5 4.2 132 01SD01 - - 124 1.1 Yes
Notes
(1) Sample-specific quantitation limits.

(4) Ecological screening value for chlordane.
NA = Ecological screening value not available.

(2) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value.
(3) An analyte was an ecological chemical of potential concern (COPC) if the maximum detected concentration was greater than the ecological 
screening value (i.e., HQ>1), or if an ecological screening value was not available. However, calcium (a nutrient) was not considered to be a COPC. 
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TABLE 7-4
DATA SUMMARY FOR SURFACE SOIL ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Min. Max. Min. Max.
Volatile Organics (μg/kg)
2-BUTANONE 2/21 1.8 4 01SS12 1.3 11 4.1 NA NA - -
4-METHYL-2-PENTANONE 4/21 0.71 1.2 01SS015 0.54 11 3.0 NA NA - -
Semivolatile Organics (μg/kg)
CAPROLACTAM 3/21 140 300 GPT-01-QT-09 72 420 173.4 NA NA - -
Pesticides/PCBs (μg/kg)
ALDRIN 3/21 0.16 6.3 01SS017 0.12 0.42 0.5 2.5 2.5 1 0
GAMMA-BHC (LINDANE) 1/21 0.23 0.23 01SS139 0.12 0.42 0.2 0.05 4.6 1 20
ALPHA-CHLORDANE 5/21 0.23 4.9 01SS024 0.12 0.42 0.5 NA NA - -
GAMMA-CHLORDANE 4/21 0.22 3.4 01SS024 0.12 0.42 0.4 NA NA - -
DIELDRIN 8/20 0.36 460 01SS025 0.18 0.84 24.7 4.9 93.9 3 0
ENDOSULFAN II 6/21 0.24 1.6 01SS420 0.18 0.84 0.4 NA NA - -
ENDOSULFAN SULFATE 1/21 0.29 0.29 01SS014 0.18 0.84 0.3 NA NA - -
ENDRIN ALDEHYDE 2/21 0.31 2 01SS10 0.18 0.84 0.4 1.0 2.0 1 0
HEPTACHLOR 1/21 0.19 0.19 GPT-01-QT-08 0.12 0.42 0.2 NA NA - -
HEPTACHLOR EPOXIDE 5/20 0.25 1.7 01SS10 0.12 0.42 0.4 NA NA - -
METHOXYCHLOR 4/21 0.29 140 01SS017 0.12 0.42 7.1 NA NA - -
Herbicides (μg/kg)
2,4,5-T 3/21 1.2 6 GPT-01-QT-08 0.92 2.1 1.3 NA NA - -
DINOSEB 1/6 8.8 8.8 GPT-01-QT-03 9.3 10 5.5 NA NA - -
Inorganics (mg/kg)
ALUMINUM 21/21 1770 12300 01SS138 - - 6723.8 50 246.0 21 -
ANTIMONY 2/21 1.1 3.6 01SS420 1 1.3 0.7 0.27 13.3 2 19
COPPER 19/21 1.4 210 01SS015 1 1.3 14.0 28 7.5 1 0
IRON 21/21 546 9050 01SS017 - - 3622.7 200 45.3 21 -
LEAD 21/21 3.2 70.6 01SS420 - - 15.4 11 6.4 7 -
MANGANESE 21/21 1 358 01SS017 - - 31.8 220 1.6 1 -
SELENIUM 4/21 0.505 1.3 GPT-01-QT-06 0.61 0.78 0.4 0.52 2.5 3 17
VANADIUM 21/21 2.7 16 01SS017 - - 8.6 7.8 2.1 13 -
ZINC 21/21 1.7 89 01SS137 - - 18.7 46 1.9 2 -
Notes
(1) Sample-specific quantitation limits in non-detected samples.
(2)  Average concentration of all samples calculated using ½ the detection limit for nondetected samples.
NA = Ecological screening value not available.
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TABLE 7-5
DATA SUMMARY FOR SURFACE WATER ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Min. Max.
Volatile Organics (μg/L)
1,1,2-TRICHLOROTRIFLUOROETHANE 1/5 6.6 6.6 01SW04 1 1.7 NA NA NA NA
ACETONE 5/5 3.4 5.1 01SW02 - 4.4 NA NA NA NA
CARBON DISULFIDE 2/5 0.18 0.2 01SW03 1 0.38 NA NA NA NA
Semivolatile Organics (μg/L)
CAPROLACTAM 5/5 0.91 2.1 01SW04 - 1.26 NA NA NA NA
Herbicides (μg/L)
2,4,5-TP (SILVEX) 4/5 0.044 0.067 01SW01 0.069 0.049 NA NA NA NA
Inorganics (μg/L)
ALUMINUM 5/5 430 1690 01SW04 - 836 87 19.4 5 -
BARIUM 5/5 20.75 30.1 01SW05 - 27.4 NA NA NA NA
IRON 5/5 1720 2410 01SW01 - 2078 1000 2.4 5 -
LEAD 2/5 1.6 2 01SW03 1.5 1.2 1.32 1.5 2 3
MANGANESE 5/5 26.3 53.1 01SW01 - 38.2 NA NA NA NA
Notes
(1) Sample-specific quantitation limits in non-detected samples.
(2)  Average concentration of all samples calculated using ½ the detection limit for nondetected samples.
NA = Ecological screening value not available.
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TABLE 7-6
DATA SUMMARY FOR SEDIMENT ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN

SITE 1
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Min. Max. Min. Max.
Volatile Organics (μg/kg)
2-BUTANONE 4/5 5.8 80 01SD01 12 12 22.2 NA NA - -
ACETONE 2/5 28 220 01SD01 12 12 53.2 NA NA - -
TOLUENE 1/5 33 33 01SD01 12 12 11.4 NA NA - -
Semivolatile Organics (μg/kg)
4-METHYLPHENOL 1/5 420 420 01SD01 400 470 254.0 NA NA - -
BENZO(B)FLUORANTHENE 1/5 330 330 01SD01 400 470 236.0 NA NA - -
BENZO(K)FLUORANTHENE 1/5 220 220 01SD01 400 470 214.0 NA NA - -
BIS(2-ETHYLHEXYL)PHTHALATE 5/5 74 450 01SD01 - - 164.5 182 2.5 1 0
CHRYSENE 1/5 400 400 01SD01 400 470 250.0 330 1.2 1 4
DIETHYL PHTHALATE 3/5 52 220 01SD01 410 470 163.7 NA NA - -
FLUORANTHENE 1/5 1300 1300 01SD01 400 470 430.0 330 3.9 1 4
PHENANTHRENE 1/5 360 360 01SD01 400 470 242.0 330 1.1 1 4
PYRENE 1/5 930 930 01SD01 400 470 356.0 330 2.8 1 4
TOTAL PAHS 1/5 3730 3730 01SD01 - - 746.0 1684 2.2 1 -
Pesticides/PCBs (μg/kg)
ALDRIN 1/5 0.325 0.45 01SD03 0.4 1.7 0.37 NA NA - -
ALPHA-BHC 1/5 0.17 0.17 01SD05 0.4 1.7 0.3 NA NA - -
ALPHA-CHLORDANE 4/5 0.85 6 01SD01 0.4 0.41 3.0 1.7 3.5 3 0
DELTA-BHC 1/5 2.1 2.1 01SD01 0.4 0.48 0.6 NA NA - -
GAMMA-CHLORDANE 4/5 0.52 3.5 01SD01 0.4 0.41 1.8 1.7 2.1 3 0
HEPTACHLOR EPOXIDE 1/5 0.46 0.46 01SD05 0.3 1.7 0.38 NA NA - -
Inorganics (mg/kg)
ALUMINUM 5/5 1000 17200 01SD01 - - 4928.0 NA NA - -
ARSENIC 4/5 0.81 19.8 01SD01 0.74 0.74 4.7 7.24 2.7 1 0
BARIUM 5/5 5.3 61.2 01SD01 - - 17.6 NA NA - -
BERYLLIUM 1/5 1.1 1.1 01SD01 0.24 0.29 0.3 NA NA - -
IRON 5/5 650 28100 01SD01 - - 6632.3 NA NA - -
LEAD 5/5 1.9 32.1 01SD01 - - 14.8 30.2 1.1 2 -
MANGANESE 5/5 1.5 295 01SD01 - - 62.3 NA NA - -
VANADIUM 5/5 1.4 32.2 01SD01 - - 9.2 NA NA - -
ZINC 5/5 4.2 132 01SD01 - - 34.0 124 1.1 1 -
Notes
(1) Sample-specific quantitation limits in non-detected samples.
(2)  Average concentration of all samples calculated using ½ the detection limit for nondetected samples.
NA = Ecological screening value not available.
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TABLE 7-7

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS

PISCIVOROUS RECEPTORS - CONSERVATIVE SCENARIO

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Pesticides/PCBs
ALDRIN NA NA 3.7E-03 7.3E-04
ALPHA-BHC 6.2E-04 1.5E-04 2.0E-02 2.0E-03
ALPHA-CHLORDANE 1.5E-02 3.0E-03 5.6E-03 2.8E-03
DELTA-BHC 7.7E-03 1.9E-03 2.4E-01 2.4E-02
GAMMA-CHLORDANE 4.1E-03 8.2E-04 1.5E-03 7.7E-04
HEPTACHLOR EPOXIDE NA NA 7.5E-03 7.5E-04
Inorganics
ARSENIC 1.0E+00 5.0E-01 1.8E+00 4.2E-01
LEAD 2.0E+00 7.3E-02 5.9E-01 1.5E-02
ZINC 2.3E+00 9.0E-01 1.6E+00 4.2E-01
Notes:
Cells are shaded if the value is greater than 1.0

HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
NA - HQ could not be calculated because avian NOAEL and LOAEL were not available.

Green Heron Mink
Chemical
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TABLE 7-8

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS

PISCIVOROUS RECEPTORS - AVERAGE SCENARIO

SITE 1

NCBC GULFPORT

GULFPORT, MISSISSIPPI

HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Pesticides/PCBs
ALDRIN NA NA 9.8E-04 2.0E-04
ALPHA-BHC 1.0E-03 2.5E-04 1.1E-02 1.1E-03
ALPHA-CHLORDANE 6.9E-03 1.4E-03 9.1E-04 4.6E-04
DELTA-BHC 2.0E-03 5.0E-04 2.3E-02 2.3E-03
GAMMA-CHLORDANE 1.9E-03 3.9E-04 2.6E-04 1.3E-04
HEPTACHLOR EPOXIDE NA NA 2.0E-03 2.0E-04
Inorganics
ARSENIC 5.7E-02 2.9E-02 4.3E-02 9.8E-03
LEAD 1.6E-01 5.7E-03 2.1E-02 5.2E-04
ZINC 1.4E-01 5.6E-02 3.7E-02 9.3E-03
Notes:
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
NA - HQ could not be calculated because avian NOAEL and LOAEL were not available.

Chemical
Green Heron Mink
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  Complete exposure pathway
(1)  Combustion is not included as a contaminant release mechanism because burning of wastes no longer occurs.
(2)  The existing soil cover probably minimizes exposure to soil invertebrates and plants, but the soil exposure pathway is conservatively assumed to be complete

 for purposes of risk evaluation.
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8.0 SUMMARY AND CONCLUSIONS

The primary objective of the RI was to provide data to evaluate current environmental conditions and

guide the selection of a remedy that is protective of human health and the environment for any

contamination present at Site 1. To achieve this primary objective, samples from various media were

collected and analyzed to fill data gaps from previous investigations.

The following sections summarize the findings of the RI. The screening criteria used to evaluate the

nature and extent of contamination in environmental media at Site 1 included the following:

 MDEQ Tier 1 TRGs

 USEPA Region 9 Preliminary Remedial Goals

 USEPA SSLs for migration to air and groundwater

 USEPA GVCs

 USEPA Region 4 ESVs

The potential impacts of these contaminants to human and ecological receptors were evaluated in the

HHRA (based on comparisons to USEPA and state of Mississippi human health benchmarks) and the

screening-level ecological risk assessment (based on comparisons to USEPA ESVs).

8.1 SITE HYDROLOGY

Surface water at Site 1 is found in ditches on the eastern and western sides of the site. The drainage

ditch on the western side of the site receives surface water runoff from most of the disposal area

identified at Site 1 and discharges to Canal No. 1 on the northern side of 8
th

Street. The canal on the

eastern side of Site 1 receives limited runoff from the eastern part of Site 1 and flows to the north and

discharges south of 28
th

Street at Outfall 3.

Groundwater elevations measured in September 2008 indicated groundwater flow in the shallow zone

shows a north-south oriented divide near the middle of the site, with groundwater flow to the northwest to

the west of the divide and to the northeast to the east of the divide. Groundwater elevation data from the

three deep zone wells was plotted and the groundwater flow direction is estimated to be to the northwest.

Groundwater flow velocity was determined from the groundwater elevations measured at the site and slug

test data from Sites 3 and 4, which are nearby. The horizontal gradient in the shallow surficial aquifer in

the western half of Site 1 was 0.003 ft/ft. With a hydraulic conductivity of 23.5 ft/day, the groundwater

flow velocity in this part of Site 1 was 0.24 ft/day. The horizontal gradient in the shallow surficial aquifer in
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the eastern half of Site 1 was 0.002 ft/ft. With a hydraulic conductivity of 23.5 ft/day, the groundwater flow

velocity in this part of Site 1 was 0.16 ft/day. The horizontal gradient in the deep surficial aquifer at Site 1

was 0.008 ft/ft. With a hydraulic conductivity of 3.2 ft/day, the groundwater flow velocity in this aquifer

zone at Site 1 was 0.09 ft/day.

8.2 SOIL ASSESSMENT

The results of the soil analytical program are consistent with the containment strategy of the presumptive

remedy, and the direct observation of the field samples confirmed the waste disposal area defined by the

geophysical investigation.

The following chemicals were retained as surface soil COPCs for the risk assessments:

 Direct Exposure (carcinogen) – dieldrin and arsenic

 Direct Exposure (non-carcinogen) – aluminum, antimony, cobalt, iron, and manganese

 Leaching to groundwater – tetrachloroethene, benzo(b)fluoranthene, Aroclor-1260, aldrin, alpha

chlordane, BHC isomers, dieldrin, heptachlor epoxide, antimony, arsenic, chromium, cobalt, iron,

lead, manganese, and selenium

 Ecological Receptors – aldrin, gamma BHC, dieldrin, endrin aldehyde, aluminum, antimony,

copper, iron, lead, manganese, selenium, vanadium, and zinc

 Ecological Receptors (No ESV) – 2-butanone, 4-methyl-2-pentanone, caprolactam, chlordane,

endosulfan II, endosulfan sulfate, heptachlor, heptachlor epoxide, methoxychlor, 2,4,5-T, and

dinoseb

The following chemicals were retained as subsurface soil COPCs for the HHRA:

 Direct Exposure (carcinogen) – Aroclor-1242 and arsenic

 Direct Exposure (non-carcinogen) – aluminum

 Leaching to groundwater – alpha chlordane, Aroclor-1242, beta BHC, delta BHC, dieldrin,

heptachlor epoxide, arsenic, chromium, and iron
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The containment presumptive remedy strategy for Site 1 includes the installation and maintenance of a

soil cover system. Strategically covering the existing surface will remove important exposure pathways

including direct exposure to surface soil by ecological receptors, potential leaching of contaminants from

soil to groundwater, and erosion and transport of surface soil from the landfill. Direct exposure to

subsurface soil will be prevented by institutional controls established to maintain the integrity of the cover.

8.3 GROUNDWATER ASSESSMENT

Groundwater characterization samples collected at Site 1 were analyzed for TCL, TAL, and Appendix IX

analytes. Groundwater delineation samples were collected using DPT and analyzed for selected VOCs.

The following chemicals were retained as groundwater COPCs for the HHRA:

 Direct Exposure (carcinogen) – tetrachloroethene, trichloroethene, naphthalene, and arsenic

 Direct Exposure (non-carcinogen) – iron, manganese, and thallium

 Volatilization from groundwater – tetrachloroethene and trichloroethene

The interaction between the layers of sandy and clayey silt and the contaminants at the site appears to

have created a vertical barrier to migration. Although not a true aquaclude, these lower permeability

layers restrict the movement of contaminants such that the containment strategy of a soil cover should be

effective in reducing future migration of contaminants and will be evaluated in the FS.

8.4 SURFACE WATER AND SEDIMENT ASSESSMENT

The concentrations of organic compounds (VOCs, SVOCs, pesticides, PCBs, and herbicides) reported in

the surface water samples collected at Site 1 were less than the human health screening criteria;

therefore, none of the organic compounds were retained as COPCs for the HHRA. The organic

compounds detected in surface water samples at Site 1 that do not have established ESVs

(1,1,2-trichlorofluoroethane, acetone, carbon disulfide, caprolactam, and Silvex) were retained as COPCs

for the SLERA.

Arsenic was detected in one surface water sample at a concentration greater than the RSL tap water

criteria and is retained as a COPC in the HHRA. Iron concentrations in all the surface water samples

were less than the TRGs and RSL.
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Aluminum, iron and lead were reported in Site 1 surface water samples at concentrations greater than the

ESVs and are retained as ecological COPCs. Barium and manganese were retained as COPCs for the

SLERA because ESVs have not been established for these metals.

The following chemicals were retained as sediment COPCs for the risk assessments:

 Direct Exposure (carcinogen) – benzo(a)pyrene, benzo(b)fluoranthene, and arsenic

 Direct Exposure (non-carcinogen) – aluminum, iron, and manganese

 Ecological Receptors – chrysene, fluoranthene, phenanthrene, pyrene,

bis(2-ethylhexyl)phthalate, and chlordane

 Ecological Receptors (No ESV) – 2-butanone, acetone, toluene, aldrin, 4-methylphenol, diethyl

phthalate, benzo(b)fluoranthene, benzo(k)fluoranthene, BHC isomers, heptachlor epoxide,

aluminum, barium, beryllium, iron, manganese, and vanadium

These results suggest that the contaminant levels reported in Site 1 surface water and sediment samples

reflect base-wide conditions and do not result from releases from the landfill at Site 1.

8.5 MEDIA TO AIR MIGRATION PATHWAY

Air samples were not collected from Site 1 during the RI because the concentrations of volatile

contaminants previously detected in soil and groundwater were relatively low. Air monitoring for workers

was conducted as part of the site investigation activities as a health and safety precaution to identify

potential exposure to concentrations of volatile contaminants. The passive soil gas survey detected only

the limited occurrence of VOCs.

To determine the potential for migration of soil contaminants to the atmosphere, contaminant

concentrations were compared to USEPA SSLs. SSLs have been established for various volatiles,

pesticides/PCBs, and metals. Concentrations of these classes of analytes that were detected in soil at

Site 1 were less than the default SSL values.

USEPA GVCs have been established for many of the VOCs detected in groundwater at Site 1.

Tetrachloroethene and trichloroethene were detected in one or more groundwater samples at

concentrations greater than the default criteria, indicating the potential for migration and accumulation of

vapors from the groundwater into the atmosphere.
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8.6 HUMAN HEALTH RISK ASSESSMENT

The HHRA was performed to evaluate exposure to COPCs in subsurface and surface soil, groundwater,

surface water, and sediment at Site 1. Estimated risks for construction/excavation workers and adult

trespassers assumed to be exposed to COPCs in site media were less than or equal to USEPA and

MDEQ risk management benchmarks. The quantitative risk evaluation indicated that risk estimates for

the site maintenance worker and adolescent trespasser were only marginally greater than the MDEQ

benchmark. Additionally, although the total ILCR for the site industrial worker exceeds the MDEQ cancer

benchmark, the risk estimate is within one order of magnitude of the MDEQ benchmark and is primarily

due to PCBs and dieldrin in soil, which may be attributable to the limited presence of contamination hot

spots.

The quantitative risk evaluation also indicated that potential adverse health effects may be associated

with the hypothetical future residential use of groundwater. The maximum detected concentration of

tetrachloroethene in groundwater exceeded the ORNL RSL for tap water, and the maximum

concentration of arsenic in groundwater exceeded both the ORNL tap water RSL and the MDEQ

groundwater TRG. However, there is considerable uncertainty in the risk estimates calculated for

exposure to COPCs in groundwater, and the numerical risk results are likely overestimated. In addition,

the residential groundwater use scenario is evaluated to be conservative and to provide information to

risk managers for Site 1. The groundwater underlying and downgradient of Site 1 is not currently used as

a source of drinking water and there are no plans to develop this resource in the future. Residential

cancer risk estimates slightly exceeded the MDEQ benchmark for soils (for both adult and child residents)

due to dieldrin, arsenic, and PCBs. However, arsenic is within published background levels for soil.

Sediment also exceeded the MDEQ cancer benchmark for the child resident only due to arsenic.

Residential risks estimated for surface water did not exceed USEPA and MDEQ risk management

benchmarks.

8.7 ECOLOGICAL RISK ASSESSMENT

The primary contaminant migration pathway at Site 1 is the infiltration of soil contaminants into

groundwater and subsequent seepage into surface water and sediment in the ditches located east and

west of the former landfill. Analytical data from surface soil samples collected at the site, and sediment

and surface water samples collected from ditches on the eastern and western edges of the site, were

evaluated in the ecological risk assessment.

VOCs and SVOCs (with the exception of caprolactam) in surface soil do not pose risks to ecological

receptors. Several organochlorine insecticides were detected in surface soil samples. Concentrations

tended to be low, and impacts to ecological receptors from these compounds are not expected. 2,4,5-T
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was detected in 3 of 21 samples and dinoseb was detected in one of six surface soil samples. Surface

soil toxicity thresholds have not been established for these herbicides, so there is uncertainty regarding

their potential impacts. Concentrations of metals tended to be low and pose negligible potential risks to

soil invertebrates and plants.

Acetone, 2-butanone and toluene were the only VOCs detected in sediment, and acetone, carbon

disulfide, and trichlorofluoroethane were the only VOCs detected in surface water. A low level of potential

risk from exposure of benthic invertebrates to toluene may be present around sample 01SD01 but overall

risk to benthic invertebrates from exposure to VOCs is considered negligible. Likewise, the low levels of

VOCs detected in surface water do not appear to represent a potential risk to aquatic organisms.

Pesticides appear to pose negligible risks to benthic receptors.

Concentrations of most metals tended to be low and pose negligible potential risks to aquatic and benthic

organisms, or do not appear to be related to former activities at the landfill. While barium concentrations

in most sediment samples indicated negligible potential risk, potential risk to benthic invertebrates may

exist in the vicinity of 01SD01. Iron concentrations in surface water indicate potential risk to aquatic

organisms.

Based on maximum concentrations and conservative assumptions, food chain HQs exceeded 1.0 for

arsenic, lead, and zinc. NOAEL-based HQs for the green heron were highest for zinc while arsenic had

the highest NOAEL-based HQ for the mink. In the average concentration scenario, all food chain HQs

were less than 1.0; therefore, site-related impacts to piscivorous receptors from bioaccumulative COPCs

in surface water and sediment are not expected.

8.8 RECOMMENDATIONS FOR REMEDIAL ACTION

Based on the results of the RI, an FS using CERCLA guidelines will be conducted for Site 1. As

discussed throughout this report, Site 1 meets the requirements of the presumptive remedy framework for

municipal and military landfills.

The presumptive remedy remedial action objectives (RAOs) focus on waste isolation and containment

and are as follows:

 Preventing direct contact with landfill contents

 Minimizing infiltration and containment of leaching to groundwater

 Controlling surface water runoff and erosion

 Controlling landfill gas, as needed
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These RAOs will address the current site risks as well as the inherent risk of the presumptive remedy due

to landfill waste remaining on site. The primary remedial strategy for Site 1 will be containment of the

disposal area with a soil cap meeting state and USEPA requirements to prevent exposure to site soil.

The containment strategy should focus on three areas: (1) soil cover to prevent direct exposure to landfill

materials; (2) elimination of the potential for mechanical disturbance of the cover during site operations;

and (3) minimization of erosion of surface soil.

To maintain the protectiveness of the presumptive remedy, institutional controls will be required that will

prevent;

 Disturbance of the soil cover, which will allow direct exposure to landfill contents or possibly alter

the surface water runoff and erosion control

 Unacceptable reuse of the site which may allow disturbance of the soil cover or exposure to

landfill gas

 Extraction of groundwater

Based on the locations and types of chemicals detected during this investigation, interim removal or

time-critical actions will not be required. After the response actions are taken, the RAOs will address

human health and ecological risks identified at Site 1 because there will be a low likelihood for the

migration of contaminated media, and the local population will not be exposed to contaminants in

subsurface soil and groundwater at the site if current base operations and restrictions are maintained.

The FS will incorporate the presumptive remedy strategy including the soil cover to prevent

recontamination in the future. The current soil cover is not likely to be adequate for permanent site

closure under either MDEQ or USEPA regulations. Long-term monitoring and maintenance of the soil

cover will be required.
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APPENDIX A

GEOPHYSICAL SURVEY REPORT



1.0  INTRODUCTION 
 

This report has been prepared by Tetra Tech NUS, Inc. (TtNUS) on behalf of the United States 
Navy,  Naval Facilities Engineering Command (NAVFAC) Southeast under the Comprehensive 
Long-Term Environmental Action Navy (CLEAN) Contract Number N62467-04-D-0055, Contract 
Task Order (CTO) 0065.  This report summarizes geophysical surveys performed from January 9 
through January 16, 2008 by Tetra Tech, at Site 1 within the Naval Construction Battalion Center 
(NCBC) in Gulfport, Mississippi.  Figure 1-1 shows the general location of the complex.   
   
1.1 SITE BACKGROUND 
 
The NCBC is an approximately 1,100 acre facility used to provide military readiness for battalions 
of the Naval Construction Force, and to provide property to store and maintain pre-positioned war 
reserve material.  Site 1 (on the installation) is currently defined as an approximately 16 acre area 
shown on Figure 1-2.  The site limits have expanded significantly over time based on previous 
findings and investigations.  Site 1 is used as a training ground for mock disaster recovery 
operations.  Several buildings are present, providing classrooms and enclosed training exercise 
areas.  Most of Site 1 however, is fairly flat, open terrain with a moderate amount of tree cover.  
The site is well maintained, and the ground surface consists mostly of mowed grass and small 
paved portions.  A few underground utilities (some non-metallic) are present.       
 
Previously, Site 1 was used as an unlined landfill for receiving solid and chemical wastes 
reportedly in 55 gallon drums from 1942 to 1948, when it was closed and covered by a layer of 
soil.  In 1984 four or five drums were reportedly encountered during a water line repair.  In 1987 a 
geophysical survey was conducted, and the report concluded that large areas of disturbed ground 
were present at the site.  More specific information, delineation of possible locations of drum 
cache disposals, was requested, and prompted Tetra Tech’s geophysical surveys documented in 
this report.   
 
The adjacent golf course portion north of Site 1 was also prospected with a reconnaissance 
meandering path geophysical survey to confirm non-anomalous readings outside of Site 1.  This 
section of the golf course formerly contained catfish ponds that were subsequently filled in to 
build the golf course, and reportedly clean fill was used for this process.   
 
 

2.0  PERSONNEL 
 

A TtNUS Project Geophysicist from the Pittsburgh office (James Coffman) assisted by Tetra Tech 
personnel from the Tallahassee office performed the fieldwork from January 9 to 16, 2008.   
 
TtNUS personnel met the medical, training experience, and educational requirements specified in 
the United States Army Corps of Engineers (USACE) DID OE-025.02, and Chapter 29 Code of 
Federal Regulations 1910.120.   
 

3.0  OBJECTIVES AND SCOPE 
 

The geophysical objective was to locate buried metal anomalies that could represent small to 
large drum cache disposals within the accessible portions of Site 1.  The geophysical methods 
employed detect, but do not identify, buried metallic objects.  In simple cases where the expected 
types of buried objects are limited, a guess can sometimes be made as to what might be buried 
at an anomaly location.  Such cases are generally rare on developed sites within military bases 
because these sites often had mixed uses throughout their histories and consequently, any 
number of buried object types may be present.   
 
 



4.0  EQUIPMENT 
 

TtNUS conducted the geophysical surveys using a Geonics EM31 model MK2 and Geometrics 
G-858 and G-856 magnetometer instruments in the accessible portions of Site 1. 
 
The Geonics EM31 is a frequency domain electromagnetic (EM) instrument.  The EM31 
generates a primary electromagnetic field, and secondary EM fields are measured as a function 
of frequency allowing stark differences in terrain conductivity to be differentiated.  Two 
measurement components are typically recorded; quadrature-phase (QP) and in-phase (IP).  The 
QP component is sensitive to metal and non-metal components of the ground, and the IP 
component is predominantly sensitive to metal.  The instrument can be operated in horizontal or 
vertical dipole mode, which nominally measure 9 or 18 foot depths, respectively.  The EM31 was 
set to acquire data 5 times per second, and operated in the vertical dipole mode. 
 
The G-858 and G-856 magnetometers measure the Earth’s magnetic field at selected time 
increments.  Both magnetometer instruments are only capable of detecting ferrous metal.  The G-
858 was used to collect data across the site, and the G-856 was used to collect stationary 
background readings to correct the G-858 data for potential magnetic field spikes that might occur 
from increased or decreased solar activity (diurnal changes).  As magnetic bodies above and 
below ground add or subtract to the Earth’s magnetic field, anomalies can be identified by the 
increases and decreases measured.  Diurnal changes in the Earth’s magnetic field must be 
accounted for to correct for potential data shifts that might otherwise be attributed to these survey 
anomalies (ferrous metal objects).  The G-858 instrument was used to automatically record five 
readings per second from a single sensor, and the base station (G-856) was set up to acquire 
readings every 60 seconds.  
 
A Trimble Ag 114 DGPS (equipped to receive Omnistar and WAAS differential corrections) was 
used to accurately locate data stations (sub-meter accuracy).  This global positioning system 
(GPS) unit was integrated in real time with the EM31 and G-858 once per second during survey 
acquisition.  
 

5.0  GEOPHYSICAL SURVEY 
 

A survey grid (20-foot spaced pin flags) was established in Site 1 to serve as a guide for 
conducting EM31 and G-858 surveys using 10-foot spaced survey lines oriented north-south 
across the accessible portions of the site and beyond.  The 10-foot survey line spacing provides 
thorough detection capabilities for small to large caches of drums; however, individual buried 
drums or small objects could escape detection if located between survey lines.  The site is 
currently defined as approximately 16 acres, and the geophysical survey was expanded north 
beyond these limits to encompass a total of about 19 acres.  Several buildings and obstructions 
created gaps in survey data, and these gaps are presented as white-blanked or annotated areas 
in the survey plot.  The adjacent golf course was surveyed with a meandering path survey where 
the predominant survey direction was in the east-west direction.   
 
Prior to field acquisition, the equipment was set up according to manufacturer’s recommendations 
(calibrations and operational checks, and instrument null).  Geophysical data were acquired at a 
rate of five readings per second (corresponding to approximately one reading per foot given the 
walking pace with the instrument).  GPS readings were real-time integrated with the geophysical 
data every second.   
   
 

6.0  RESULTS AND DISCUSSION 
 

The accessible portions of Site 1 were surveyed with EM31 and G-858 geophysical instruments 
using a 10-foot survey line spacing, selected to provide thorough detection capabilities for small 



to large caches of drums.  High accuracy data positioning was provided via real-time GPS 
integration (sub-meter accuracy).  The data collected are displayed in color contour maps 
superimposed on a site plan, and displayed in Figures 6-1 (EM31 Quadrature-Phase), Figure 6-2 
(EM31 In-Phase) and 6-3 (Total Magnetic Field).  Figure 6-4 is a comprehensive interpretation of 
all the geophysical data superimposed on the EM31 in-phase plot.   
 
Data contouring was performed using Geosoft’s Oasis montaj software (v. 6.4.2, 2007 release).  
Background levels are shown by green to light green color contours on the plots.  Anomalies are 
evident in response values greater and less than these background levels (ranging from blue to 
light blue and also yellow to pink colored contours), and the color bar shown on the figure 
provides an indication of the amplitude of the displayed anomalies.  The anomaly response from 
a particular object is not unique, in that the depth of burial will affect the same object’s response 
values.   
 
Anomaly response was recorded near buildings and other noted aboveground metallic objects 
shown on the figures, and the presence or absence of subsurface objects in those areas cannot 
be determined from the geophysical data alone.   
 
Numerous anomalies from small to large are interpreted from the contour data.  Larger 
anomalies, possibly attributed to a cluster or cache of buried objects or to a single large buried 
item are shown on Figure 6-4 by a hatched pattern labeled with a number or letter.  Numbered 
anomalies represent the largest anomalies (referred to as large anomalies), and all contain at 
least a significant portion of ferrous material (EM and magnetic anomalies are associated).  
Because of their size and amplitude, these anomalies represent the highest probability of 
possible drum disposal areas.  Lettered anomalies are smaller (referred to as medium-sized 
anomalies), though still significant in size and amplitude, and any of these hatched anomalies 
could potentially represent small drum disposal caches (ferrous component is associated with 
each of these anomalies).  The smallest interpreted anomalies, possibly attributed to an individual 
small item or small amounts of buried metal, are shown by a shaded square symbol followed by a 
number, and anomalies 1, 4 and 5 appear to have a ferrous component.  These smaller 
anomalies are judged to be too small in size and amplitude to represent even small caches of 
drums, but still could represent significant small individual items.   
 
All of the largest (numbered) anomalies were located and marked in the field, and some of the 
medium-sized (lettered) anomalies were also marked in the field (B, C, E and G marked).  Please 
note that all medium sized anomalies are judged to be significant, not just the selected ones 
marked in the field.  Tables 6-1 through 6-3 display State Plane coordinates for large, medium 
and small anomalies, respectively, to provide location information in the event that site surface 
features are removed.   
 
Several linear anomalies were detected and are interpreted as possible underground metallic 
utilities or utility ducts (shown by a dashed line symbol on Figure 6-4).  Neither of the two survey 
instruments can detect a non-metallic utility, nor was utility locating a specific objective of the 
project.  One short linear anomaly off the southwest corner of Building 109 was interpreted in-field 
from the magnetometer data as a medium-sized hatched anomaly; however, upon further review 
(using the EM data in conjunction) the anomaly is interpreted as a possible section of pipe, and is 
consequently shown by a dashed line symbol labeled with the letter “G” on Figure 6-4.  Please 
note that this anomaly was marked in-field along with the other medium-sized (lettered) 
anomalies interpreted in the field. 
 
Figure 6-5 displays the EM31 in-phase response of the meandering path reconnaissance 
geophysical survey of the golf course area.  The objective here was to reconnoiter the area to 
determine whether there is evidence of buried metal disposal in the vicinity of the former catfish 
ponds shown on Figure 6-5.  A single meandering path survey (one survey line) was conducted 
by walking back and forth along the long axis of the golf course to reconnoiter the catfish pond 
areas.  The data indicate few anomalies; primarily where the golf cart paths, which appear to be 



reinforced, were crossed.  One moderate amplitude anomaly was detected in the southeast 
corner of the meandering path, and a small quantity of buried metal may be associated.  
Otherwise, low EM response was recorded along the remainder of the survey path indicating the 
absence of significant buried metal.      
 
 
 

 



TABLE 6-1 
SITE 1 

POSITIONAL COORDINATES FOR LARGE ANOMALIES 
NCBC GULFPORT, MISSISSIPPI 

 
State Plane Coordinate   

(in feet)                     
State Plane Coordinate   

(in feet)  Anomaly 
Number  Easting Northing 

Anomaly 
Number  Easting Northing 

2674220.7074 321158.3593 2674758.0548 320913.5042 
2674204.5108 321143.1154 2674745.6692 320899.2131 
2674253.1007 321105.0057 2674749.4801 320883.9692 
2674308.3599 321126.9188 2674782.8262 320869.6780 
2674308.3599 321140.2572 2674800.9283 320881.1110 
2674295.9742 321157.4066 2674799.0228 320900.1658 

2 
 

2674218.8020 321160.2648 2674792.3536 320910.6460 
2674504.6250 321024.9752 2674775.2042 320915.4097 
2674505.5778 320965.9051 

6 
 

2674759.9603 320912.5515 
2674539.8765 320965.9051 2674842.8490 320880.1582 
2674537.0183 321020.2115 2674821.8886 320875.3945 

3 

2674503.6723 321024.0225 2674810.4557 320881.1110 
2674698.9847 321007.8259 2674810.4557 320898.2603 
2674692.3155 320974.4798 2674821.8886 320904.9295 
2674741.8582 320958.2832 2674836.1798 320899.2131 
2674751.3856 320993.5347 

6 
 

2674841.8963 320879.2055 

4 

2674700.8902 321009.7313 2674913.3520 321297.4599 
2674656.1113 320900.1658 2674913.3520 321284.1215 
2674656.1113 320869.6780 2674923.8322 321282.2160 
2674696.1265 320853.4814 2674960.9892 321242.2008 
2674726.6143 320857.2924 2674969.5639 321256.4919 
2674734.2362 320881.1110 2674930.5014 321298.4126 
2674722.8033 320896.3549 

7 

2674914.3048 321297.4599 
2674684.6936 320912.5515    

5 
 

2674655.1585 320899.2131    
Note: Projections used: NAD 83 / Mississippi CS 83 West Zone. 



TABLE 6-2 
SITE 1 

POSITIONAL COORDINATES FOR MEDIUM-SIZED ANOMALIES 
NCBC GULFPORT, MISSISSIPPI 

 
State Plane Coordinate   

(in feet)                     
State Plane Coordinate   

(in feet)  Anomaly 
Number  Easting Northing 

Anomaly 
Number  Easting Northing 

2674209.2745 321106.9112 2674446.5077 321026.8807 
2674193.0779 321093.5728 2674429.3583 321009.7313 
2674194.0306 321076.4234 2674434.1220 320993.5347 
2674204.5108 321064.0377 2674449.3659 320988.7710 
2674222.6129 321073.5652 2674469.3735 321012.5896 
2674220.7074 321103.1002 2674463.6571 321021.1643 

A 
 

2674208.3218 321106.9112 2674454.1296 321029.7390 
2674416.0199 321328.9004 

F 

2674443.6494 321027.8335 
2674411.2562 321321.2785 2674502.7195 321127.8715 
2674441.7440 321315.5620 2674487.4756 321115.4859 
2674445.5549 321325.0895 2674497.9558 321098.3365 
2674441.7440 321328.9004 2674527.4909 321104.0530 

B 

2674416.9726 321329.8532 2674529.3964 321122.1551 
2674625.6235 321173.6032 2674523.6799 321127.8715 
2674601.8049 321165.9813 

G 
 

2674500.8141 321127.8715 
2674602.7576 321157.4066 2674556.0732 321346.0498 
2674625.6235 321153.5956 2674546.5457 321337.4751 
2674645.6311 321161.2176 2674550.3567 321330.8059 
2674639.9146 321171.6978 2674563.6951 321336.5224 

C 
 

2674624.6707 321173.6032 2674577.0335 321336.5224 
2674443.6494 321166.9340 2674576.0808 321346.0498 
2674432.2165 321165.0285 

H 

2674556.0732 321346.0498 
2674433.1693 321138.3517 2674479.8537 321452.7571 
2674440.7912 321128.8243 2674467.4680 321441.3242 
2674450.3186 321132.6353 2674469.3735 321427.9858 
2674450.3186 321147.8792 2674486.5229 321423.2221 

D 

2674443.6494 321166.9340 2674503.6723 321437.5132 
2674650.3948 320975.4326 2674496.0503 321452.7571 
2674636.1036 320971.6216 

I 

2674480.8064 321452.7571 
2674635.1509 320945.8975    
2674650.3948 320937.3228    
2674668.4969 320935.4173    
2674668.4969 320970.6689    

E 

2674648.4893 320975.4326    
Note: Projections used: NAD 83 / Mississippi CS 83 West Zone. 



 
 

TABLE 6-3 
SITE1 

POSITIONAL COORDINATES FOR SMALL ANOMALIES 
NCBC GULFPORT, MISSISSIPPI 

 
 

State Plane Coordinate  
(in feet) 

  

Anomaly 
Number 

(#) 

Easting Northing 

1 2674288.3522 320983.0545 
2 2674599.8994 320962.0942 
3 2675022.9175 321010.6841 
4 2675017.2011 320923.0317 
5 2675077.2239 321007.8259 

   Note: Projections used: NAD 83 /  
          Mississippi CS 83 West Zone. 
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ACRONYM LIST 

CLEAN  Comprehensive Long-Term Environmental Action Navy 
CTO  Contract Task Order 
DID  data item description 
EM  electromagnetic 
GPS  global positioning satellite 
NAVFAC Naval Facilities Engineering Command 
NAD  North American Datum 
NCBC  Naval Construction Battalion Center 
TtNUS  Tetra Tech NUS, Inc. 
USACE  US Army Corps of Engineers 
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APPENDIX B

SOIL GAS SURVEY REPORTS
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APPENDIX C

FIELD DATA
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APPENDIX D

VALIDATED LABORATORY DATA
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APPENDIX E

HUMAN HEALTH RISK ASSESSMENT

SUPPORTING DATA

E.1 RAGS Part D Tables

E.2 Sample Calculations

E.3 Vapor Intrusion Modeling Results
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APPENDIX E.1

RAGS – PART D TABLES
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APPENDIX E.2

SAMPLE CALCULATIONS
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APPENDIX E.3

VAPOR INTRUSION MODELING RESULTS











13JAX0043 CTO 0065

APPENDIX F

SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

FOOD – CHAIN MODELING



APPENDIX F 

FOOD CHAIN MODELING AT SITE 1 

 

The objective of the food chain modeling was to evaluate potential risks to representative 

receptors from screening-level COPCs in Site 1 sediment and surface water that are known to 

bioaccumulate or biomagnify.  USEPA Region 4 considers chemicals in this category to consist of 

those so designated in Bioaccumulation Testing and Interpretation for the Purpose of Sediment 

Quality Assessment, Status and Needs (USEPA, 2000), with the exception of PAHs.  USEPA 

Region 4 does not consider PAHs to bioaccumulate unless they are present at percent levels in 

soil or sediment.  Screening-level COPCs in Site 1 sediment and surface water are shown in 

Tables 7-2 and 7-3 of the ecological risk assessment; those that are known to bioaccumulate or 

biomagnify consist of aldrin, alpha-BHC, delta-BHC, alpha-chlordane, gamma-chlordane, 

heptachlor epoxide, arsenic, lead, and zinc.  The remaining COPCs are not known to 

bioaccumulate or biomagnify and were not included in the food chain model.  

 

Risk via the food chain was evaluated using two scenarios.  The first scenario used maximum 

detected COPC concentrations in sediment and surface water and conservative assumptions for 

body weight, food consumption, and sediment ingestion.  The second scenario used average 

COPC concentrations, and less conservative values for body weight, food consumption, and 

sediment ingestion, except where noted.  For brevity, the first scenario will hereafter be referred 

to as the conservative scenario, and the second scenario will be referred to as the average 

scenario.  For each scenario, ingested doses for birds and mammals were calculated using the 

equation shown below.   

 

 PD = [[(Cfood × If) + (Cwater × Iw ) + (Csed × Ised )] × AUF]/BW (Equation 1) 

 

where: PD = predicted dose from the ingestion of food and water and the 

incidental ingestion of sediment (mg/kg/day) 

  Cfood = contaminant concentration in food (mg/kg) 

  If = food ingestion rate (kg/day) 

  Cwater = contaminant concentration in water (mg/L) 

  Iw   = water ingestion rate (L/day)  

  Csed = contaminant concentration in sediment (mg/kg) 

  Ised = sediment ingestion rate (kg/day) 

 AUF = area use factor (portion of home range that overlaps Site 1)  

  BW = weight of receptor (kg) 

 



REPRESENTATIVE RECEPTORS AND EXPOSURE FACTORS 

 

The mink (Mustela vison) was used to represent mammals that prey upon fish and invertebrates 

in water bodies along the edge of Site 1.  Birds that prey on fish and invertebrates were 

represented by the green heron (Butorides virescens).  These two species have a high probability 

of exposure to surface water and sediment contaminants based on their diet and habitat 

preferences.  The selected species are assumed to be representative of other species within the 

same trophic group or guild and represent the groups of organisms specified in the assessment 

endpoints.  Information regarding these representative receptors is presented below and in 

Table F-1.  Values for body weight, food consumption, and water consumption were taken 

preferentially from the Wildlife Exposure Factors Handbook (USEPA, 1993).  Table E2 presents 

the values for body weight, food and water consumption, and incidental sediment ingestion that 

were used in the food chain model (Equation 1), and was derived from Table E1.  

 

Mink 

The mink is the most abundant and widespread carnivorous mammal in North America.  Mink are 

found in freshwater and brackish coastal marshes, wetlands, swamps, and along the edges of 

rivers, streams, lakes, lakes, and ditches (USEPA, 1993).  They are never found far from water 

(Lowery, 1974).  Mink tend to use brushy or wooded cover adjacent to water where prey is 

abundant.  Mink den in cavities in tree roots, brush piles, rock piles, logjams, or bank burrows of 

other animals, particularly muskrats.  Mink are largely nocturnal but may move or feed during 

crepuscular (twilight) periods or during cloudy daylight conditions (USEPA, 1993).  

 

Mink are carnivorous opportunistic predators, taking whatever prey is abundant.  They feed on 

fish, crustaceans, and amphibians in aquatic habitats.  Mammals are the most important prey in 

nearby terrestrial habitats where mink prey especially on mice, rats, and rabbits, and also birds, 

reptiles, and insects (Lowery, 1974; USEPA, 1993).  

 

Mean body weight values for adult wild mink (non-farm raised) were 1.040 kg (male, summer), 

1.233 kg (male, fall), 0.550 kg (female, summer), and 0.586 kg (female, fall) in studies 

summarized in USEPA’s Wildlife Exposure Factors Handbook (1993).  Because female mink are 

especially sensitive to COPCs such as Aroclor, mink body weight and food ingestion values in the 

Site 1 ecological risk assessment were based on female data.  Therefore, the BW term in 

Equation 1 was 0.550 kg in the conservative scenario and 0.568 kg (average female summer and 

fall) in the average scenario (Tables F-1 and F-2).   

 



Food ingestion rates for mink ranged from 0.12 to 0.22 g/g body weight/day (USEPA, 1993).  

Food ingestion in the conservative scenario (0.0678 kg/day; Table F-2) was derived by 

multiplying the maximum food ingestion rate (0.22 g/g body weight/day) by the maximum body 

weight (1.233 kg), then multiplying by 0.25 to convert the ingestion rate from a wet-weight value 

to a dry-weight value, based on a 75-percent moisture content in fish (Sample, et al., 1997).  

Food ingestion in the average scenario (0.0227 kg/day; Table F-2) was derived by multiplying the 

female food ingestion rate (0.16 g/g body weight/day) by the average female body weight 

(0.568 kg; Table F-2), then multiplying by 0.25 to convert the ingestion rate from a wet-weight 

value to a dry-weight value.   

 

Water ingestion rates for mink ranged from 0.028 to 0.11 g/g body weight/day (USEPA, 1993).  

Water ingestion in the conservative scenario (0.1356 L/day; Table F-2) was derived by multiplying 

the maximum water ingestion rate (0.11 g/g body weight/day) by the maximum body weight 

(1.233 kg).  Water ingestion rate in the less conservative scenario (0.0392 L/day; Table F-2) was 

derived by multiplying the average female water ingestion rate (0.069 g/g body weight/day) by the 

average female body weight (0.568 kg).   

 

The two incidental sediment ingestion rates in Table F-2 (0.0064 kg/day and 0.0021 kg/day) were 

calculated by multiplying the two food ingestion rates (0.0678 kg/day and 0.0227 kg/day) by 

incidentally ingested sediment (9.4 percent of diet).  The 9.4 percent value is based on the 

incidental soil/sediment ingestion rate of the raccoon (Beyer, et al., 1994), which also forages on 

aquatic organisms, because sediment ingestion data were not available for the mink. 

 

Green Heron 

The green heron is a common bird in wetland thickets throughout the eastern United States.  It is 

typically a bird of swampy thickets where it forages in both fresh and salt water, especially along 

forested margins of ponds, lakes, rivers, streams, marshes, and swamps.  It prefers thick 

vegetation but will feed in the open when food is available.  Small fish are the primary prey, but 

green herons also consume insects and a variety of aquatic invertebrates.  Breeding populations 

in Mississippi are non-migratory (Davis and Kushlan, 1994).  The green heron would undoubtedly 

forage in water bodies near Site 1, and its small size relative to other wading birds makes it a 

good representative of other bird species that prey on aquatic and benthic organisms (a low body 

weight is usually associated with high food intake per unit body weight).   

 

Data for the green heron were not included in USEPA’s Wildlife Exposure Factors Handbook 

(USEPA, 1993), so data were obtained elsewhere.  The mean adult body weight of 34 green 

herons in Florida was 212 g (Dunning, 1993).  Minimum and maximum body weights were not 



provided, but the standard deviation was 5.92 g (Dunning, 1993).  A value of 0.200 kg was used 

as the BW term in Equation 1 for the conservative scenario (Table F-2).  This value is the mean 

minus two standard deviations from Dunning’s data.  The BW term in Equation 1 for the average 

scenario was the mean (0.212 kg) from Dunning’s data. 

 

Food ingestion rates for the green heron were not available.  Nagy (2001) provided allometric 

equations for several orders of birds but not for Ciconiiformes (herons).  Dry weight food ingestion 

in the conservative scenario (0.031 kg/day; Table F-2) was derived using the Nagy (2001) 

equation for “marine birds” based on a 0.224 kg bird.  The 0.224 kg body weight value is the 

mean plus 2 standard deviations from Dunning’s (1993) green heron data (see paragraph 

immediately above); this value would approximate the 98th percentile, and thus, represents a 

conservative approach.  Dry weight food ingestion in the average scenario (0.030 kg/day; 

Table F-2) was derived using the Nagy (2001) equation for marine birds based on a 0.212 kg 

bird, which is the mean body weight value from Dunning’s (1993) green heron data.   

 

Water ingestion rates for the green heron were not available.  Water ingestion in the conservative 

scenario (0.022 L//day; Table F-2) was derived using equation 3-15 from the Wildlife Exposure 

Factors Handbook (USEPA, 1993) for a 0.224 kg bird.  Water ingestion in the average scenario 

(0.021 L/day; Table F-2) was derived using equation 3-15 from the Wildlife Exposure Factors 

Handbook (USEPA, 1993) for a 0.212 kg bird.   

 

Sediment ingestion data for piscivorous birds were not available in the literature.  A sediment 

ingestion rate of 5 percent for piscivorous birds was used in Equation 1.  Unlike shorebirds, 

herons do not probe the sediment.  Green herons and other wading birds typically capture prey 

with a darting stroke, grasping or spearing with the bill (Davis and Kushlan, 1994).  Similarly, 

piscivorous birds such as the belted kingfisher and osprey capture prey primarily from the water 

column rather than by probing on or near the sediment substrate.  Therefore, an assumed value 

of 5 percent for incidental sediment ingestion is probably a very conservative estimate for the 

green heron as well as for other piscivorous birds.  The two sediment ingestion rates in Table F-2 

(0.0016 kg/day and 0.0015 kg/day) were calculated by multiplying the two food ingestion rates 

(0.031 kg/day and 0.030 kg/day) by 0.05, assuming that incidentally ingested sediment is 5 

percent of the diet.  



CHEMICAL CONCENTRATIONS IN FOOD ITEMS 

Chemical concentrations in food items (the “Cfood” term in Equation 1) were calculated using biota 

sediment accumulation factors (BSAFs), which are shown in Table F-3.   

 

Chemical concentrations of organic compounds in food items of piscivorous birds and mammals 

were estimated using the following equation (USEPA, 2004):  

 

 Cf = BSAF(Cs/foc)fl   (Equation 2) 

 

where:  

 Cf = chemical concentration in food (mg/kg) 

 Cs  = chemical concentration in sediment (mg/kg) 

  BSAF = biota-sediment accumulation factor (ratio of the concentration of a 

chemical in tissue, normalized to lipid, to the concentration of the 

chemical in surface sediment, normalized to organic carbon)  

  foc  =  total organic carbon (TOC) content of sediment expressed as a 

decimal fraction 

  fl  =  organism lipid content expressed as a decimal fraction 

 

BSAFs for organic compounds were obtained from The Incidence and Severity of Sediment 

Contamination in Surface Waters of the United States, National Sediment Quality Survey: Second 

Edition (USEPA, 2004).   

 

The average sediment TOC for use in the fcm is 16472 mg/kg. 

The average total organic carbon (TOC) value in Site 1 samples was used to calculate the dose 

for piscivorous birds and mammals because these receptors obtain their food over a large area.  

TOC was measured in five sediment samples at Site 1; the average TOC was 16,472 mg/kg, 

which equates to 1.6472 percent.  Thus, a value of 0.016472 was used to represent the foc term in 

Equation 2 for organic compounds.   

 

A lipid content of 3 percent (0.03) is often used for assessing human health effects from the 

consumption of contaminated fish (USEPA, 2004); this value was divided by 0.25 to convert the 

lipid content from a wet-weight value to a dry-weight value (0.12), based on a 75 percent moisture 

content in fish (Sample et al., 1997).  Thus, 0.12 was used to represent fl in Equation 2 for organic 

compounds. 

 



Sediment-to-fish BSAFs are not available for metals, so sediment-to-aquatic invertebrate BSAFs 

from ORNL (1998) were used to estimate tissue concentrations of metals (arsenic, lead, and zinc) 

in food items of piscivorous birds and mammals.  The BSAFs for metals are not normalized to 

lipids or TOC, so concentrations of metals in aquatic and benthic invertebrates were estimated by 

multiplying each COPC’s sediment concentration by its associated BSAF.  

 

AREA USE FACTORS 

 

In ecological risk assessments, the home range size of a representative receptor can be used to 

determine the proportion of time that an individual animal is expected to contact contaminated 

environmental media.  Home range is defined as the geographic area encompassed by an 

animal's activities (except migration) over a specified time.  The home range of each 

representative receptor was assumed to be equal in size to Site 1 in both the conservative and 

average initial estimates of ingested doses (i.e., AUF in Equation 1 = 1.0).  Due to the size of 

Site 1, this assumption is probably overly conservative for piscivorous receptors such as the 

green heron and mink. 

 

ECOLOGICAL EFFECTS EVALUATION 

 

Potential effects to representative piscivorous birds and mammals were evaluated by comparing 

the modeled ingested doses to threshold oral toxicity reference values (TRVs), which are doses 

associated with adverse effects on growth, survival, or reproduction.  Because TRVs for the 

specific representative receptors used herein (mink and green heron) were usually not available, 

toxicity data from laboratory species were extrapolated to the representative receptor species.  

No-observed-adverse-effects levels (NOAELs) and lowest-observed-adverse-effects levels 

(LOAELs) were used to provide a range of risks.  TRVs used in this ecological risk assessment 

and their sources are presented in Table F-4 of this appendix.  

 

TRVs were preferentially obtained from USEPA’s Eco-SSL documents, in which numerous 

toxicity studies were evaluated.  The TRVs for arsenic, lead, and zinc shown in Table F-4 

represent the geometric means of NOAEL and LOAEL data for growth and reproduction from 

Eco-SSL documents (USEPA, 2005a; b; 2007).  TRVs for aldrin, BHC, and chlordane were not 

included in Eco-SSL documents, so TRVs for these COPCs were obtained from an Oak Ridge 

National Laboratory report (Sample et al., 1996) that compiled toxicity data from several sources.   

 

The ratio of the modeled dose to the TRV is called the hazard quotient (HQ).  An HQ less than 

1.0 in the food-chain modeling (in the conservative scenario and using the NOAEL as the TRV) 



indicates that risk to the representative piscivorous receptor is unlikely.  A food chain HQ of 

greater than 1.0 indicates that potential risks to ecological receptors is possible, and the chemical 

is further evaluated.   

 

Calculation spreadsheets for the representative receptors are presented in Tables F-5, F-6, F-7, 

and F-8 of this appendix.    
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TABLE F-1

DERIVATION OF BODY WEIGHT, FOOD INTAKE, AND WATER INTAKE FACTORS FOR REPRESENTATIVE WILDLIFE RECEPTORS
SITE 1 DISASTER RECOVERY DISPOSAL AREA

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Species/Factor Age/Sex/Seasona Value

Minkb

Body Weight (g) A M summer 1040 Minimum Value 0.550 kg
A M fall 1233 Maximum Value 1.233 kg
A F summer 550 Overall average 0.852 kg  
A F fall 586 Average female 0.568 kg

Food Ingestion Rate (g/g-day) A M summer 0.13 Conservative scenario: 0.0678 kg/day Maximum ingestion rate (0.22 g/g/day) × maximum body weight (1.233 kg) × 0.25c

A M winter 0.12

A F winter 0.16 Less conservative scenario: 0.0227 kg/day Female ingestion rate (0.16 g/g/day) × average female body weight (0.568 kg) × 0.25c

A M year-round 0.22
Water Ingestion Rate (g/g-day) A F 0.11 Average female 0.069 g/g/day  

A M 0.099 Conservative scenario: 0.1356 L/day Maximum ingestion rate (0.11 g/g/day) × maximum body weight (1.233 kg)
A F 0.028 Less conservative scenario: 0.03919 L/day Average female ingestion rate (0.069 g/g/day) × average female body weight (0.568 kg)

Green Herond

Body Weight (g) AB 212 Mean of 34 adults from Florida = 212 g, standard deviation = 5.92 g (Dunning, 1993)
  Conservative scenario: 0.200 kg Mean minus 2 standard deviations (Dunning, 1993)
  Less conservative scenario: 0.212 kg Mean (Dunning, 1993)

Food Ingestion Rate (g/g-day)   Conservative scenario: 0.031 kg/day Using allometric equation from Nagy (2001) for 0.224 kg marine bird
- - (0.224 kg = mean plus 2 standard deviations from Dunning (1993) green heron data)

Less conservative scenario: 0.030 kg/day Using allometric equation from Nagy (2001) for 0.212 kg marine bird
Water Ingestion Rate (L/day) Conservative scenario: 0.022 L/day Using equation 3-15 from USEPA (1993) for 0.224 kg bird

Less conservative scenario: 0.021 L/day Using equation 3-15 from USEPA (1993) for 0.212 kg bird
Notes:
a   A=adult, M=male, F=female, B=both sexes
b   Data from Wildlife Exposure Factors Handbook (USEPA, 1993).   

d   Green heron data not available in Wildlife Exposure Factors Handbook (USEPA, 1993).  Values obtained from other sources as shown.

Derivation of Factors Used in Food Chain Modeling

c   Food ingestion was multiplied by 0.25 (based on 75 percent moisture content in fish) to convert to dry weight ingestion rate. 

- -



TABLE F-2

FOOD CHAIN EXPOSURE FACTORS FOR PISCIVOROUS WILDLIFE 
SITE 1 DISASTER RECOVERY DISPOSAL AREA

NCBC GULFPORT
GULFPORT, MISSISSIPPI

Conservative Scenario(1) Average Scenario(1)

Values Units Values Units
Mink
Body Weight 0.550 kg 0.568 kg
Food Ingestion Rate(2) 0.0678 kg/day 0.0227 kg/day
Water Ingestion Rate 0.1356 L/day 0.0392 L/day
Sediment Ingestion Rate(3) 0.0064 kg/day 0.0021 kg/day
Green Heron
Body Weight 0.200 kg 0.212 kg
Food Ingestion Rate(2) 0.031 kg/day 0.030 kg/day
Water Ingestion Rate 0.022 L/day 0.021 L/day
Sediment Ingestion Rate(3) 0.0016 kg/day 0.0015 kg/day

(1)The derivation of values in this table is presented in Table E-1. 
(2) Food ingestion rates are dry-weight values.  
(3)  Sediment ingestion rates were calculated by multiplying the food ingestion (kg/day) by the proportion
      of the diet comprised of incidentally ingested sediment (9.4% for mink, 5% for green heron).  

Species/Exposure Inputs



TABLE F-3
BIOTA SEDIMENT ACCUMULATION FACTORS (BSAFs)

SITE 1 DISASTER RECOVERY DISPOSAL AREA
NCBC GULFPORT

GULFPORT, MISSISSIPPI

BSAF
Chemicals Conservative(1) Average(1)

Pesticides/ PCBs
Aldrin 1.80E+00 1.80E+00 USEPA, 2004
alpha-Chlordane 4.77E+00 4.77E+00 USEPA, 2004
gamma-Chlordane 2.22E+00 2.22E+00 USEPA, 2004
Heptachlor Epoxide 1.80E+00 1.80E+00 USEPA, 2004
alpha-BHC 1.80E+00 1.80E+00 USEPA, 2004
delta-BHC 1.80E+00 1.80E+00 USEPA, 2004
Inorganics
Arsenic 6.90E-01 1.43E-01 ORNL, 1988
Lead 6.07E-01 7.10E-02 ORNL, 1988
Zinc 7.53E+00 1.94E+00 ORNL, 1988

Notes:

 

Source

1  Conservative and average refer to the exposure scenarios for which the BSAFs 
were used.  For inorganics, conservative value is 90th percentile from ORNL (1998) 
and average value is median value from ORNL (1988).  Only a single BSAF was 
available for Aroclor-1260 in USEPA (2004); thus, the same BSAF value was used 
for conservative and average scenarios.



TABLE F-4
TOXICITY REFERENCE VALUES (TRVs)

SITE 1 DISASTER RECOVERY DISPOSAL AREA
NCBC GULFPORT

GULFPORT, MISSISSIPPI

Concentration Study

(mg/kg/day) Duration

Organics

Aldrin 0.2 NOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et

Aldrin 1 LOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et

BHC (mixed isomers)(2) 0.14 LOAEL reproductive 331 days mink Bleavins et al., 1984 Sample et

BHC (mixed isomers)(2) 0.563 NOAEL reproductive 90 days Japanese quail Vos et al., 1971 Sample et

BHC (mixed isomers)(2) 2.25 LOAEL reproductive 90 days Japanese quail Vos et al., 1971 Sample et

Chlordane(3) 2.14 NOAEL mortality 84 days red-winged blackbird Stickel et al., 1983 Sample et

Chlordane(3) 10.7 LOAEL mortality 84 days red-winged blackbird Stickel et al., 1983 Sample et

Chlordane(3) 4.58 NOAEL reproduction > 1 year mouse WHO, 1984 Sample et

Chlordane(3) 9.16 LOAEL reproduction > 1 year mouse WHO, 1984 Sample et

Heptachlor 1 LOAEL reproduction chronic mink Crum et al., 1993 Sample et

Inorganics

Arsenic 2.24 NOAEL reproduction & growth chronic(6) various birds(5) - USEPA, 2

Arsenic 4.51 LOAEL reproduction & growth chronic(6) various birds(5) - USEPA, 2

Arsenic 1.04 NOAEL reproduction & growth chronic(6) various mammals(5) - USEPA, 2

Arsenic 4.55 LOAEL reproduction & growth chronic(6) various mammals(5) - USEPA, 2

Lead 4.7 NOAEL reproduction & growth chronic(6) various mammals(5) - USEPA, 2

Lead 186.4 LOAEL reproduction & growth chronic(6) various mammals(5) - USEPA, 2

Lead 1.63 NOAEL reproduction & growth chronic(6) various birds(5) - USEPA, 2

Lead 44.6 LOAEL reproduction & growth chronic(6) various birds(5) - USEPA, 2

Zinc 75.4 NOAEL reproduction & growth chronic various mammals(5) - USEPA, 2

Zinc 297.58 LOAEL reproduction & growth chronic various mammals(5) - USEPA, 2

Zinc 66.1 NOAEL reproduction & growth chronic various birds(5) - USEPA, 2

Zinc 171.44 LOAEL reproduction & growth chronic various birds(5) - USEPA, 2

Footnotes:   
(1)  See Sample et al.  (1996) for full citations of primary references cited in the Sample et al.  (1996) document.

(2)  BHC mixed isomers used as a surrogate for alpha-BHC and delta-BHC. A NOAEL was not derived in the Bleavins et al (1984) mink study for BHC mixed isomers,  

       so the NOAEL used in the Site 1 food chain evaluation was estimated by dividing the LOAEL by 10.

(3)  Chlordane used as a surrogate for alpha-Chlordane and gamma-Chlordane

(4)  Heptachlor used as a surrogate for heptachlor epoxide. A NOAEL was not derived in the Crum et al. (1993) mink study for heptachlor,     

       so the NOAEL used in the Site 1 food chain evaluation was estimated by dividing the LOAEL by 10.

(5)  Bird and mammal TRVs from USEPA' s Eco-SSL documents represent the geometric means of numerous studies of various durations and species.

EndpointChemical Primary Reference(1) Source ofSpeciesEffect



Max Sed Max SW Fish Dose (mg/kg/d) from: Total Ecological Effects
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Pesticides/PCBs
ALDRIN 4.50E-04 0.00E+00 5.90E-03 5.21E-06 0.00E+00 7.27E-04 7.33E-04 2.00E-01 1.00E+00 3.7E-03 7.3E-04
ALPHA-BHC 1.70E-04 0.00E+00 2.23E-03 1.97E-06 0.00E+00 2.75E-04 2.77E-04 1.40E-02 1.40E-01 2.0E-02 2.0E-03
ALPHA-CHLORDANE 6.00E-03 4.00E-06 2.08E-01 6.95E-05 9.86E-07 2.57E-02 2.58E-02 4.58E+00 9.16E+00 5.6E-03 2.8E-03
DELTA-BHC 2.10E-03 0.00E+00 2.75E-02 2.43E-05 0.00E+00 3.39E-03 3.42E-03 1.40E-02 1.40E-01 2.4E-01 2.4E-02
GAMMA-CHLORDANE 3.50E-03 0.00E+00 5.66E-02 4.06E-05 0.00E+00 6.98E-03 7.02E-03 4.58E+00 9.16E+00 1.5E-03 7.7E-04
HEPTACHLOR EPOXIDE 4.60E-04 0.00E+00 6.03E-03 5.33E-06 0.00E+00 7.44E-04 7.49E-04 1.00E-01 1.00E+00 7.5E-03 7.5E-04
Inorganics
ARSENIC 1.98E+01 3.40E-03 1.37E+01 2.29E-01 8.38E-04 1.68E+00 1.91E+00 1.04E+00 4.55E+00 1.8E+00 4.2E-01
LEAD 3.21E+01 2.00E-03 1.95E+01 3.72E-01 4.93E-04 2.40E+00 2.77E+00 4.70E+00 1.86E+02 5.9E-01 1.5E-02
ZINC 1.32E+02 1.04E-02 9.94E+02 1.53E+00 2.56E-03 1.22E+02 1.24E+02 7.54E+01 2.98E+02 1.6E+00 4.2E-01

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 5.50E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 6.78E-02 kg/day Dose (fish) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 1.36E-01 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 6.37E-03 kg/day Ci = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=HR/CA (Assume = to 1) 

TABLE F-5
FOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE MINK

CONSERVATIVE SCENARIO
SITE 1 DISASTER RECOVERY DISPOSAL AREA, NCBC GULFPORT, GULFPORT, MISSISSIPPI



Avg Sed Avg SW Fish Dose (mg/kg/d) from: Total Ecological Effects
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Pesticides/PCBs
ALDRIN 3.70E-04 0.00E+00 4.85E-03 1.39E-06 0.00E+00 1.94E-04 1.95E-04 2.00E-01 1.00E+00 9.8E-04 2.0E-04
ALPHA-BHC 3.00E-04 0.00E+00 3.93E-03 1.13E-06 0.00E+00 1.57E-04 1.58E-04 1.40E-02 1.40E-01 1.1E-02 1.1E-03
ALPHA-CHLORDANE 3.00E-03 4.60E-06 1.04E-01 1.13E-05 3.17E-07 4.17E-03 4.18E-03 4.58E+00 9.16E+00 9.1E-04 4.6E-04
DELTA-BHC 6.00E-04 0.00E+00 7.87E-03 2.25E-06 0.00E+00 3.14E-04 3.17E-04 1.40E-02 1.40E-01 2.3E-02 2.3E-03
GAMMA-CHLORDANE 1.80E-03 0.00E+00 2.91E-02 6.76E-06 0.00E+00 1.16E-03 1.17E-03 4.58E+00 9.16E+00 2.6E-04 1.3E-04
HEPTACHLOR EPOXIDE 3.80E-04 0.00E+00 4.98E-03 1.43E-06 0.00E+00 1.99E-04 2.01E-04 1.00E-01 1.00E+00 2.0E-03 2.0E-04
Inorganics
ARSENIC 4.70E+00 1.90E-03 6.72E-01 1.77E-02 1.31E-04 2.69E-02 4.46E-02 1.04E+00 4.55E+00 4.3E-02 9.8E-03
LEAD 1.48E+01 1.20E-03 1.05E+00 5.56E-02 8.28E-05 4.20E-02 9.77E-02 4.70E+00 1.86E+02 2.1E-02 5.2E-04
ZINC 3.40E+01 7.10E-03 6.58E+01 1.28E-01 4.90E-04 2.63E+00 2.76E+00 7.54E+01 2.98E+02 3.7E-02 9.3E-03

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 5.68E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 2.27E-02 kg/day Dose (fish) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 3.92E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 2.13E-03 kg/day Ci = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) 3.50E+01 acres Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=HR/CA (Assume = to 1) 

SITE 1 DISASTER RECOVERY DISPOSAL AREA, NCBC GULFPORT, GULFPORT, MISSISSIPPI

TABLE F-6
FOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK

AVERAGE SCENARIO



Max Sed. Max SW Fish Dose (mg/kg/d) from: Total Ecological Effects
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Pesticides/PCBs
ALDRIN 4.50E-04 0.00E+00 5.90E-03 3.60E-06 0.00E+00 9.15E-04 9.18E-04 NV NV #VALUE! #VALUE!
ALPHA-BHC 1.70E-04 0.00E+00 2.23E-03 1.36E-06 0.00E+00 3.46E-04 3.47E-04 5.60E-01 2.25E+00 6.2E-04 1.5E-04
ALPHA-CHLORDANE 6.00E-03 4.00E-06 2.08E-01 4.80E-05 4.40E-07 3.23E-02 3.24E-02 2.14E+00 1.07E+01 1.5E-02 3.0E-03
DELTA-BHC 2.10E-03 0.00E+00 2.75E-02 1.68E-05 0.00E+00 4.27E-03 4.29E-03 5.60E-01 2.25E+00 7.7E-03 1.9E-03
GAMMA-CHLORDANE 3.50E-03 0.00E+00 5.66E-02 2.80E-05 0.00E+00 8.77E-03 8.80E-03 2.14E+00 1.07E+01 4.1E-03 8.2E-04
HEPTACHLOR EPOXIDE 4.60E-04 0.00E+00 6.03E-03 3.68E-06 0.00E+00 9.35E-04 9.39E-04 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 1.98E+01 3.40E-03 1.37E+01 1.58E-01 3.74E-04 2.12E+00 2.28E+00 2.24E+00 4.51E+00 1.0E+00 5.0E-01
LEAD 3.21E+01 2.00E-03 1.95E+01 2.57E-01 2.20E-04 3.02E+00 3.28E+00 1.63E+00 4.46E+01 2.0E+00 7.3E-02
ZINC 1.32E+02 1.04E-02 9.94E+02 1.06E+00 1.14E-03 1.54E+02 1.55E+02 6.61E+01 1.71E+02 2.3E+00 9.0E-01

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.00E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.10E-02 kg/day Dose (fish) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.20E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 0.0016 kg/day Ci = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (sediment) + Dose (fish) + Dose (water)
H=HR/CA (Assume = to 1) 

TABLE F-7
FOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON

SITE 1 DISASTER RECOVERY DISPOSAL AREA, NCBC GULFPORT, GULFPORT, MISSISSIPPI
CONSERVATIVE SCENARIO



Avg Sed. Avg SW Fish Dose (mg/kg/d) from: Total Ecological Effects
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Sediment Water Fish (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Pesticides/PCBs
ALDRIN 3.70E-04 0.00E+00 4.85E-03 2.62E-06 0.00E+00 6.87E-04 6.89E-04 NV NV #VALUE! #VALUE!
ALPHA-BHC 3.00E-04 0.00E+00 3.93E-03 2.12E-06 0.00E+00 5.57E-04 5.59E-04 5.60E-01 2.25E+00 1.0E-03 2.5E-04
ALPHA-CHLORDANE 3.00E-03 4.60E-06 1.04E-01 2.12E-05 4.56E-07 1.48E-02 1.48E-02 2.14E+00 1.07E+01 6.9E-03 1.4E-03
DELTA-BHC 6.00E-04 0.00E+00 7.87E-03 4.25E-06 0.00E+00 1.11E-03 1.12E-03 5.60E-01 2.25E+00 2.0E-03 5.0E-04
GAMMA-CHLORDANE 1.80E-03 0.00E+00 2.91E-02 1.27E-05 0.00E+00 4.12E-03 4.13E-03 2.14E+00 1.07E+01 1.9E-03 3.9E-04
HEPTACHLOR EPOXIDE 3.80E-04 0.00E+00 4.98E-03 2.69E-06 0.00E+00 7.05E-04 7.08E-04 NV NV #VALUE! #VALUE!
Inorganics
ARSENIC 4.70E+00 1.90E-03 6.72E-01 3.33E-02 1.88E-04 9.51E-02 1.29E-01 2.24E+00 4.51E+00 5.7E-02 2.9E-02
LEAD 1.48E+01 1.20E-03 1.05E+00 1.05E-01 1.19E-04 1.49E-01 2.54E-01 1.63E+00 4.46E+01 1.6E-01 5.7E-03
ZINC 3.40E+01 7.10E-03 6.58E+01 2.41E-01 7.03E-04 9.31E+00 9.56E+00 6.61E+01 1.71E+02 1.4E-01 5.6E-02

Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 2.12E-01 kg Dose (sediment) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.00E-02 kg/day Dose (fish) = (Ci * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 2.10E-02 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Sediment Ingestion Rate = (Is) 1.50E-03 kg/day Ci = Contaminant concentration in fish Sed = Sediment
Home Range = (HR) NA acres Cs = Contaminant concentration in sediment SW = Surface Water
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water NV - No Value

Total Dose = Dose (sediment) + Dose (fish) + Dose (water) # VALUE - Value could not be calculated
H=HR/CA (Assume = to 1) 

TABLE F-8
FOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON

SITE 1 DISASTER RECOVERY DISPOSAL AREA, NCBC GULFPORT, GULFPORT, MISSISSIPPI
AVERAGE SCENARIO
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APPENDIX G

PREVIOUS INVESTIGATIONS
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