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EXECUTIVE SUMMARY

E.1 PURPOSE OF THE REPORT

The purpose of this Remedial Investigation (RI) and Feasibility Study (FS) Report is to summarize past
environmental investigations and to develop and evaluate options for the remediation of contaminated soil
and sediment of Site 10 — Parade Field Ditch at the Naval Construction Battalion Center (NCBC) in
Gulfport, Mississippi.

E.2 SITE DESCRIPTION AND HISTORY

Site 10 is a short section of primary drainage ditch located in the south-central section of NCBC Gulfport
adjacent to the Parade Field. The site is bordered to the north by a parking area (the former location of
the Building 295) and to the south by the Parade Field. The site topography is relatively flat. A sidewalk
leading south from the former location of Building 295 crosses the ditch via a footbridge and continues
south to the Parade Field.

The drainage ditch at Site 10 is approximately 10 feet wide and 4 feet deep. Storm water runoff from the
paved areas surrounding Site 10 flows into various tributary ditches that feed into the larger primary ditch.
Surface water runoff in the primary ditch is conveyed to the west into Canal No. 1, which collects the
runoff from Drainage Area 5. Surface water in Canal No. 1 flows north and eventually leaves NCBC
Gulfport at Outfall 1, located at 28" Street.

Several environmental investigations were performed at Site 10, starting with the dioxin delineation
studies for on-and off-site surface water drainage features conducted in 1997 (ABB-ES, 1997). These
investigations showed that areas of surface soil and sediment at Site 10 and associated surface drainage
systems were contaminated with octachlorinated-biphenyl ethers (OCBES), chlorobenzene, and Aroclor-
1260. The detections of OCBE, chlorobenzene, and Aroclor-1260 indicate the probable release or
releases of electrical transformer oil adjacent to or directly into the drainage ditch near the footbridge as

the source of contamination at Site 10.

The levels of polychlorinated biphenyls (PCBs) and chlorobenzene contamination in the sediments in the
ditch at Site 10 prompted a source removal excavation in August 1999. Approximately 80 cubic yards
(yd3) (120 tons) of sediment and soil with PCB concentrations exceeding the Mississippi Department of
Environmental Quality (MDEQ) unrestricted Tier 1 Target Risk Goal (TRG) of 1 part per million (ppm)
were removed from the source area during this excavation (Phase I). Confirmation sampling from the

bottom of the excavation indicated that PCB concentrations up to 1,240 ppm remained in the soil below
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the area of excavation. Therefore, an additional 1.5-foot layer of sediment was removed and additional
confirmation samples were collected (the Phase Il excavation). Results of the Phase Il confirmation
sampling identified PCB concentrations up to 16,300 ppm. Excavation activities were suspended and
further delineation sampling was conducted using direct push technology (DPT) sampling methods.
Results showed that PCB concentrations exceeding the Tier 1 TRG of 1,000 ppm continued to a depth of
22 feet, with PCB concentrations declining with depth. Based on these results, the Phase Il excavation
was conducted. An additional 3 to 6 feet of soil was removed from the excavation area, with a maximum
excavation depth of 14.5 feet in the vicinity of the footbridge. Confirmation samples collected from three
locations at the bottom of the Phase Il excavation had PCB concentrations exceeding the screening

level.

Following the source removal excavations and site restoration, additional samples were collected to
evaluate the effectiveness of the remedial action (TtNUS, 2002). The samples from the various media
were analyzed for volatile organic compounds (VOCs), pesticides and PCBs, and ethylene dibromide
(EDB). The continued presence of PCB concentrations exceeding the screening level in subsurface soil
samples prompted the Navy to conduct a more comprehensive RI/FS and to use these data for

evaluation of remedial alternatives.

E.3 SUMMARY OF REMEDIAL INVESTIGATION

The overall goal of the investigative work at Site 10 is to characterize environmental contamination and to
determine whether there is a risk to human health and the environment and therefore to (1) determine
whether further action is required, (2) determine whether further investigation and characterization is
needed, and/or (3) develop and design appropriate remedial actions. The overall purpose of this
investigation was to address potential risks associated with Site 10 and develop and evaluate options for

the remediation of contaminated soil and sediment of Site 10.

Three phases of fieldwork associated with the post-removal site evaluation (PRSE) and RI/FS were
conducted at Site 10:

e Phasel PRSE - January 7 through January 13, 2002
e Phasell PRSE - February 11 through February 15, 2002
e Phaselll RI-December 2003

Surface water and sediment samples were collected from the ditch at Site 10 to evaluate conditions within

the bed of the ditch. Surface water samples were collected during Phase | and Phase Il of the

investigation. Sediment samples were collected during Phases |, II, and Il of the investigation.
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Soil samples were collected during Phase |, Phase I, and Phase Il of the investigation at Site 10 to
evaluate the horizontal and vertical extent of soil contamination. The soil investigation was conducted
utilizing DPT methods to allow for collection of soil samples from discrete vertical intervals and to reduce

the amount of investigation derived waste (IDW) produced during the investigation.

Based on the results of the soil sampling conducted during Phase |, five permanent monitoring wells were
installed at Site 10, allowing for the characterization and delineation of potential groundwater
contamination. Groundwater in the vicinity of Site 10 was anticipated to flow to the west-northwest;

therefore, the monitoring wells were installed in the following locations:

e NCBC10G01 Source area well (in area of the highest detected PCB concentrations)
e NCBC10G02 Downgradient well

¢ NCBC10G03 Sidegradient well

e NCBC10G04 Sidegradient well

e NCBC10G05 Upgradient well

Groundwater samples were collected from the monitoring wells during Phase Il and Phase Il of the

investigation.

E.4 NATURE AND EXTENT OF CONTAMINATION

VOC and semivolatile organic compound (SVOC) concentrations in soil samples were less than Tier 1
unrestricted TRGs. Herbicide concentrations in soil samples were less than standard laboratory detection
limits. Aroclor-1260 was detected in three soil samples at concentrations greater than the unrestricted
TRG and in two samples at concentrations greater than the restricted TRG. The dieldrin concentration in
one soil sample was greater than the unrestricted TRG but less than the restricted TRG. Other pesticides
and PCBs were detected at concentrations less than Tier 1 unrestricted TRGs. Arsenic was detected in
five of the six soil samples at concentrations greater than the Tier 1 unrestricted TRG but less than the
restricted TRG. Other metals were detected at concentrations less than Tier 1 unrestricted TRGs.

Cyanide concentrations in the soil samples were less than standard laboratory detection limits.

Detected VOC concentrations in groundwater samples were less than Tier 1 TRGs. Detected
benzo(k)fluoranthene concentrations in two groundwater samples were greater than the Tier 1 TRG.
Concentrations of other SVOCs in groundwater samples were less than standard laboratory detection
limits. Pesticides were detected in groundwater samples from two monitoring wells. The dieldrin
concentration in one Phase Ill groundwater sample was greater than Tier 1 TRG. Other pesticides were
detected at concentrations less than Tier 1 TRGs. PCB concentrations in groundwater samples were

less than standard laboratory detection limits. Herbicide concentrations in groundwater samples were

010510/P ES-3 CTO 0288



DRAFT

JUNE 2005

less than standard laboratory detection limits. Metals and cyanide concentrations in groundwater were
less than the Tier 1 TRGs.

Detected VOC concentrations in surface water and sediment samples were less than Tier 1 TRGs.
Indeno(1,2,3-CD)pyrene was detected in a Phase Ill surface water sample at a concentration greater than
the Tier 1 TRG. Concentrations of other SVOCs in surface water samples were less than Tier 1 TRGs.
Benzo(a)pyrene was detected in a Phase Il sediment sample at a concentration greater than the
unrestricted TRG of 0.426 milligrams per kilogram (mg/kg) but less than the restricted TRG of 3.82 mg/kg.
Concentrations of other SVOCs in sediment samples were less than Tier 1 TRGs. Pesticides were
detected in Phase | surface water samples. The dieldrin concentration in one Phase | surface water
sample was greater than the human health surface water criteria but less than the Tier 1 TRG and the
aquatic life surface water criteria. Aroclor-1260 was detected in a Phase | surface water sample at a
concentration exceeding the Tier 1 TRG and the acute and chronic criteria for fresh water aquatic life.
Both samples were collected following the remedial action at the site. Pesticides were not detected in the
Phase Il surface water samples collected approximately 1 year later. Pesticide and PCB concentrations
in sediment samples were less than Tier 1 TRGs. Herbicide concentrations in surface water and
sediment samples were less than standard laboratory detection limits. Copper was detected in surface
water samples at concentrations less than the Tier 1 TRG and the human health surface water criteria but
greater than the acute and chronic aquatic life criteria. Concentrations of other metals in surface water
samples were less than screening criteria. Arsenic concentrations in four sediment samples were greater
than the Tier 1 unrestricted TRG but less than the restricted TRG. Concentrations of other metals
detected in sediment samples were less than Tier 1 TRGs. Cyanide concentrations in surface water and

sediment samples were less than standard laboratory detection limits.

E.6 BASELINE RISK EVALUATION

The baseline Site Conceptual Exposure Model (SCEM) identified completed pathways in soil, surface

water, and sediment and potentially completed pathways to unrestricted receptor populations.

The following analytes were identified in the Tier 1 risk evaluation as having concentrations exceeding

Tier 1 TRGs in one or more samples:

Subsurface soil Aroclor-1260, arsenic, and dieldrin

Sediment Arsenic and benzo(a)pyrene

Groundwater Benzo(k)fluoranthene and dieldrin

Surface water Aroclor-1260, dieldrin, and indeno(1,2,3-CD)pyrene
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However, polynuclear aromatic hydrocarbons (PAHs) and pesticides will not be retained as chemicals of
concern (COCs) due to infrequent detections and because their presence is likely a result of urban runoff.
Similarly, arsenic will not be retained because it was detected within the lower range of naturally occurring

concentrations.

Only Aroclor-1260 will be retained as a COC for protection of human health. An FS was prepared to
present alternatives to eliminate or minimize human exposure to Aroclor-1260 in soil, sediment, and

surface water by active cleanup, engineering controls, and/or institutional controls.

Based on an evaluation of site-specific data with respect to the criteria in the MDEQ Ecological Checklist,

a screening level ecological risk assessment (SLERA) is not required for Site 10.

E.7 REMEDIAL ACTION OBJECTIVES, PRELIMINARY REMEDIAL ACTION GOALS, AND
VOLUME OF CONTAMINATED SOIL AND SEDIMENT

The Remedial Action Objectives (RAOSs) identified in this section are based on the one COC (Aroclor-

1260) retained for Site 10 and consist of the following.

RAO 1: Prevent direct exposure to soil with concentrations of Aroclor-1260 greater than 1,000

micrograms per kilogram (pg/kg).
RAO 2: Prevent the erosional transport of Aroclor-1260 through the drainage channel system.

RAO 3: Comply with federal and State Applicable or Relevant and Appropriate Requirements (ARARS)
and To Be Considered (TBC) guidance criteria in accordance with accepted United States Environmental
Protection Agency (USEPA) and MDEQ guidelines.

Based on discussions between the Navy, MDEQ, and USEPA, it was agreed that the Preliminary
Remediation Goals (PRGSs) for the project would be based on the State of Mississippi TRGs. As a result,

TRGs will serve as the basis for remedial action.

Per Mississippi Code Section 49-35-21, TRGs are based on either (1) a 1x10°® target incremental cancer
risk level for each carcinogenic chemical, (2) a hazard index not to exceed 1.0 for each systemic toxicant,
or (3) constituent TRG concentrations established through federal/State programs (e.g., the Safe Drinking
Water Act). The State of Mississippi lists TRGs for both restricted (industrial) and unrestricted
(residential) land use. Site 10 is located due south of the base mess hall and to the southwest of

McDonald’s. Because of Site 10’s proximity to these public locations, unrestricted (residential) TRGs are
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deemed appropriate for remedial consideration. The State of Mississippi unrestricted TRG for Aroclor-

1260 in soil is 1,000 pg/kg, and this value is selected as the PRG for soil and sediment at Site 10.

Although concentrations of Aroclor-1260 detected in sediment are less than the unrestricted TRG,
sediment is retained as a medium of concern. It is believed that sediment concentrations of Aroclor-1260
are responsible for the surface water detection of Aroclor-1260 observed during the RI/FS. By

addressing sediment, surface water concerns will also be addressed.

Due to the relatively small volume of media identified at Site 10, soil and sediment will be addressed as
one combined medium. Moreover, soil is assumed to be similar to sediment because subsurface soil is
saturated. Lastly, any actions conducted to address contaminated soil would require movement of

sediment.

In all, an estimated 450 yd® of contaminated soil/sediment containing 33 pounds of Aroclor-1260 is

present at Site 10.

E.8 SCREENING OF GENERAL RESPONSE ACTIONS, REMEDIATION TECHNOLOGIES,
AND PROCESS OPTIONS

General Response Actions (GRAs) and associated technologies and processes were screened for
effectiveness, implementability, and cost. Technologies that were determined to be ineffective or too
difficult to implement were eliminated from further consideration. The following GRASs, remediation
technologies, and process options were retained to develop soil and sediment remedial alternatives for
Site 10:

General Response Action Remediation Technology Process Option
No Action None Not Applicable

- : Institutional Controls Active and Passive Controls
Limited Action — - -

Monitoring Sampling and Analysis
Containment Surface Protection Concrete/Rip-Rap Cover/Asphalt
Containment (Continued) Surface Water Controls Vertical Barriers
Removal Excavation Excavation
] ) ) Dewatering
Ex-Situ Treatment Physical/Chemical - — —
Chemical Fixation/Solidification

Disposal Landfill Off-Site Disposal
E.9 DEVELOPMENT OF REMEDIAL ALTERNATIVES

The following remedial alternatives were developed for Site 10:
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Alternative 1: No Action. No action would be taken. Retained as a baseline for comparison with other

alternatives.

Alternative 2: Institutional Controls and Monitoring. Institutional controls would consist of restricting

access to soil with concentrations of Aroclor-1260 greater than 1,000 pg/kg and controlling future land
use. Existing fencing at Site 10 would be expanded. Site controls would be developed and implemented
to prevent residential development of Site 10. Signs would be posted to warn against unauthorized

digging activities.

Monitoring would consist of annually collecting samples of sediment and surface water and analyzing
these samples for PCBs. Two surface water and two sediment samples would be collected within the
area of known contamination. Additionally, two surface water and two sediment samples would be

collected immediately downgradient of the fenced area to detect potential migration of PCBs.

Every 5 years, the status of the site would be formally reviewed and evaluated to determine the continued

effectiveness of this alternative.

Alternative 3: Surface Water Controls, Excavation, Surface Protection, Institutional Controls, and

Monitoring. Within the drainage channel, surface water controls would be used to divert water from work
areas. Marine-grade polyvinyl chloride (PVC) sheet piling would be used to section off portions of the
drainage channel, and pumps (e.g., bladder-type mud pumps) would be used to remove water from within

the cordoned-off sections.

Excavation would be performed within the area designated for surface protection and would be limited to
the top 1 foot of soil or sediment. This limited excavation would be conducted to allow the surface
protection to be placed at grade with the existing ground surface. The area to be excavated would first be
cleared and grubbed, and the pedestrian bridge would be removed. Next, approximately 45 yd3 of
vegetation, soil, and sediment would be removed and disposed at an approved off-site facility. Based on
data collected during the RI/FS, it is assumed that the excavated material would be characterized as non-

hazardous waste. It is also anticipated that excavated material would not need to be dewatered.

Surface protection would be installed at Site 10 to prevent direct contact with PCB-contaminated media
and to prevent erosional transport of PCBs in the shallow sediment. As part of this component,
approximately 85 linear feet of the drainage channel would be lined with a 9-inch-thick layer of concrete
and/or rip rap and approximately 27 square yards (yd2) of soil would be paved (consisting of a 6-inch

stone base, a 2-inch binder course layer, and a 1-inch wearing course layer). Because direct contact with
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contaminated media would be prevented by installing surface protection, existing fencing present at Site
10 would not be needed and would be removed. Additionally, a new pedestrian bridge would be

constructed across the drainage channel to replace the one removed to facilitate excavation activities.

Site controls would be developed and implemented to prevent residential development of Site 10. Signs
would be posted to warn against unauthorized digging activities. Periodic inspections would be required
to ensure that the integrity of the surface protection is not compromised and to determine whether

maintenance to the surface protection is required.

Monitoring would consist of annually collecting samples of sediment and surface water and analyzing
these samples for PCBs. Two surface water and two sediment samples would be collected immediately
downgradient of the surface protection to detect potential migration of PCBs. Every 5 years, the status of
the site would be formally reviewed and evaluated to determine the continued effectiveness of this

alternative.

Alternative 4: Alternative 4: Surface Water Controls, Excavation, Dewatering, Off-Site Treatment

and Disposal. Within the drainage channel, surface water controls would be used to divert water from
work areas. Marine-grade PVC sheet piling would be used to section off portions of the drainage
channel, and pumps (e.g., bladder-type mud pumps) would be used to remove water from within the

cordoned-off sections.

Approximately 450 yd® of soil with concentrations of PCBs greater than 1,000 pg/kg would be excavated.
The area to be excavated would be cleared and grubbed and the pedestrian bridge would be removed.
Excavation of the contaminated material would be accomplished with a Gradall-type excavator, backhoe,
or similar type of equipment. The sidewalls of the excavation would be shored to minimize the amount of
soil required to be excavated to reach soils at depth. Pre-excavation sampling would be conducted to
verify the depth of excavation. After sampling activities have verified the removal of contaminated
material, the excavated areas would be backfilled with imported clean soil. The excavated areas would
also be graded to original grade and native vegetation would be planted. Additionally, a new pedestrian

bridge would be constructed across the drainage channel.

Excavated material would be dewatered by stockpiling it in staging/dewatering cells constructed for this
purpose. The cells would be constructed on the parade deck just south of the drainage channel. The
free water draining from the cells would be collected in a sump and, if necessary, treated prior to surface
water discharge. It is assumed that two sediment staging/dewatering cells would be constructed and
operated at Site 10. After the material is sufficiently dewatered, it would be placed in a roll-off dumpster

for transport.
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Excavated soil would be transported and disposed at a permitted off-site Treatment Storage or Disposal
Facility (TSDF). The type of TSDF and pre-treatment requirements prior to ultimate disposal by landfilling
would be dictated by the anticipated characteristics of the excavated material.

As part of pre-excavation sampling, samples would be collected to further refine the extent of soil that
contains PCBs at concentrations greater than 50,000 pg/kg. It is assumed that approximately 100 yd® of
excavated material would contain PCB concentrations greater than 50,000 ug/kg and would require
disposal at a Toxic Substance Control Act (TSCA)-certified TSDF. It is also assumed that prior to ultimate
disposal by landfilling, the TSDF would pre-treat that entire fraction of the excavated material by chemical
fixation/solidification to meet disposal requirements. Lastly, it is assumed that the remaining 350 yd®
would be classified as Resource Conservation and Recovery Act (RCRA) non-hazardous and would be
disposed by landfilling at a permitted off-site RCRA Subtitle D TSDF.

E.10 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the USEPA'’s
National Oil and Hazardous Substance Pollution Contingency Plan (NCP) and the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). These seven criteria are as

follows:

e Overall Protection of Human Health and the Environment,

e Compliance with ARARs and TBCs guidance criteria,

e Long-term Effectiveness and Permanence,

e Reduction of Contaminant Toxicity, Mobility, or Volume through Treatment,
e Short-term Effectiveness,

e Implementability, and

e Cost

Two other criteria, State and Community Acceptance were not evaluated in this report. They will be

evaluated after regulatory and public comments are available.

E.11 COMPARATIVE ANALYSIS OF REMEDIAL ALTERNATIVES

The remedial alternatives were compared to each other using the same criteria that were used for

detailed analysis. The following is a summary of these comparisons:
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Overall Protection of Human Health and Environment

Alternative 1 would not be protective of human health and the environment because Arocor-1260 would
remain at concentrations in soil in excess of its PRG. As a result, exposure to these concentrations could
result. Also, under this alternative, no monitoring would occur; therefore, no warning would be provided if

Arocor-1260 concentrations were to migrate through the drainage channel system.

Although Alternative 2 would allow Arocor-1260 concentrations to remain in soil and to possibly continue
to migrate from contaminated areas, it would provide some protection by restricting access to
contaminated media through fencing and site restrictions and would provide warning of potential

contaminant migration through monitoring.

Alternative 3 would be more protective than Alternative 2 because it would essentially eliminate the
potential for exposure to PCBs. Surface protection in conjunction with site controls would eliminate direct
contact with contaminated media. Moreover, the surface protection would prevent the potential migration

of contaminants through the drainage channel system via erosion.

Alternative 4 would provide the highest level of protection because contaminated soil would be removed

from its present location and would be transported to an approved TSDF.

Compliance with ARARs and TBCs

Alternative 1 would not comply with chemical-specific ARARs. Action-specific ARARs or TBCs would not

apply.

Alternatives 2 and 3 would not comply with chemical-specific ARARs and TBCs due to the pervasiveness
of PCBs through the environment. Alternatives 2 and 3 would comply with action-specific ARARs and
TBCs.

Alternative 4 would comply with chemical- and action-specific ARARs and TBCs.

There are no location-specific ARARs identified for Site 10.

Long-term Effectiveness and Permanence

Alternative 1 would have very limited long-term effectiveness and permanence because no contaminant

removal or reduction would occur. Because there would be no site controls to restrict access to Site 10,
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the potential would also exist for direct exposure to PCB-contaminated media. Because there would be

no monitoring, potential PCBs migration would remain undetected.

Alternative 2 would provide some long-term effectiveness and permanence because fencing and site
controls would reduce exposure to contaminated soil, and monitoring would provide indication of PCBs

migration.

Alternative 3 would be more effective and permanent than Alternative 2 in the long term. Surface
protection would be more effective and permanent than fencing in preventing direct contact with
contaminants and preventing the erosional transport of PCBs through the drainage channel system.
Inspection, maintenance, and repair of the surface protection would need to be conducted to ensure its

continued structural integrity and effectiveness.
Alternative 4 would be the most long-term effective and permanent remedy. Under this alternative,
contaminated soil would be removed from its present location and treated, as required, for ultimate

disposal at a TSDF.

Reduction of Toxicity, Mobility, or Volume through Treatment

Alternatives 1 and 2 would not achieve any reduction of toxicity, mobility, or volume of PCB-contaminated
media through treatment. Both alternatives might eventually achieve reduction of contaminant toxicity
and volume through natural attenuation; however, under Alternative 1, this reduction would neither be

verified or quantified. There would be no treatment residuals associated with Alternative 2.

Alternative 3 would not achieve any reduction of toxicity or volume of PCB-contaminated media through
treatment. However, Alternative 3 would significantly reduce PCB mobility because Arocor-1260
concentrations would be contained under the surface protection. There would be construction debris

associated with this alternative.

Similarly, Alternative 4 would not achieve any reduction of toxicity or volume of PCB-contaminated media
through treatment. However, Alternative 4 would reduce PCB mobility through off-site chemical
stabilization. A wastewater residual might be generated by the sediment dewatering step, but it is
anticipated that this wastewater could be discharged to surface water without treatment. There would be

construction debris associated with this alternative.
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Short-term Effectiveness

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the
surrounding community or environment because no remedial activities would be performed. Alternative 1
would never achieve the RAOs, and although the Arocor-1260 PRG might eventually be attained through

natural attenuation processes in the very long term, this occurrence would not be verified.

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to PCB
contamination during long-term monitoring activities. However, the risk of exposure would be effectively
controlled through compliance with proper site-specific health and safety procedures. Implementation of
Alternative 2 would not adversely impact the surrounding community or environment. Alternative 2 would
be expected to achieve the RAOs immediately upon implementation of institutional controls and

monitoring.

Implementation of Alternatives 3 and 4 would result in the possibility of exposing construction workers to
PCB contamination during remedial activities. However, the risk of exposure would be effectively
controlled by the implementation of engineering controls (e.g., dust suppression) and compliance with
applicable OSHA regulations and proper site-specific health and safety procedures. Implementation of
Alternative 4 would potentially impact the surrounding community because approximately 28 truckloads of
PCB-contaminated material would be transported over public roads. However, the potential for adverse
impact would be effectively addressed through implementation of such appropriate measures as
decontamination of transport vehicles, traffic control, and spill prevention and emergency response.
Alternatives 3 and 4 would be expected to achieve the RAOs immediately upon removal of the

contaminated soil. Alternative 4 would also achieve PRGs upon implementation.

It is anticipated that Alternatives 2, 3, and 4 can be implemented in 1 day, 3 days, and 12 days,

respectively.

Implementability

Alternative 1 would be extremely simple to implement because no action would occur.

The technical implementability of Alternative 2 would also be very simple because it would only require

implementation of site controls and monitoring.
The technical implementability of Alternative 3 would be somewhat more difficult than that of

Alternative 2. In addition to site controls and long-term monitoring, this alternative would require the use

of surface water controls, excavation, and surface protection. However, these activities would be
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technically implementable. Resources, equipment, and materials are readily available to perform the
tasks associated with Alternative 3. Alternative 4 would be somewhat harder to implement, although
resources, equipment, and materials are readily available to perform the excavation, dewatering, and

transportation activities.

Administratively, Alternatives 2 and 3 would require the development and implementation of land use
controls (LUCs) and the performance of long-term monitoring and 5-year site reviews. Under Alternatives
3 and 4, off-site transportation of the excavated soil may require the preparation and implementation of a
traffic control plan and would require the completion of waste manifests. Off-site treatment and disposal
of the excavated soil would require prior securing of waste acceptance from the TSDF. Alternatives 3
and 4 would require a base permit to conduct remedial activities, manifesting of the material to be
transported off base, and formal acceptance of this material by the off-base disposal facility. These
administrative requirements could readily be met. Alternative 4 would not require site controls, long-term
monitoring, or 5-year reviews because all soil with concentrations greater than the Arocor-1260 PRG

would be removed from Site 10.

Cost

The capital and operation and maintenance (O&M) costs and net present worth (NPW) of the remedial

alternatives were estimated to be as follows:

Alternative Capital ($) NPW of O&M ($) NPW ($
1 0 0 0
2 19,000 81,000 (30 Year) 100,000 (30 Year)
3 39,000 70,000 (30 Year) 109,000 (30 Year)
4 186,000 0 (1 Year) 186,000 (1 Year)

The above cost figures have been rounded to the nearest $1,000 to reflect the preliminary nature of these

estimates.
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1.0 INTRODUCTION

Tetra Tech NUS (TtNUS) under contract to the United States Department of the Navy, Naval Facilities
Engineering Field Division South (NAVFAC EFD South), has conducted a Remedial Investigation and
Feasibility Study (RI/FS) at Site 10, Naval Construction Battalion Center (NCBC), Gulfport, Mississippi.
This RI/FS report was prepared under the Comprehensive Long-Term Environmental Action Navy
(CLEAN) Ill, Contract No. N62467-94-D-0888.

11 PURPOSE OF REPORT

The primary objective of the RI/FS was to provide data to guide the selection of a remedy for contamination
at Site 10 that is protective of human health and the environment. In order to achieve this primary objective,
samples from various media were collected and analyzed to fill data gaps from previous investigations.
Previous investigations and removal actions at the site focused on polychlorinated biphenyl (PCB) and
transformer oil-related contaminants; therefore, additional samples were collected and analyzed during the
RI/FS to evaluate the nature and extent of other contaminants that may have been released at the site.
Samples from various media were used to confirm the extent of PCB-related contamination previously

documented at the site and to evaluate the effect remedial actions have had on site conditions.

1.2 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). Originally, nine sites at NCBC Gulfport
were identified in the Initial Assessment Study (IAS) as potential threats to human health or the
environment (Naval Energy and Environmental Support Activity, 1985). Contamination was first detected
at the area later designated as Site 10 during the dioxin delineation activities for on- and off-site surface
water drainage features conducted in 1997 (ABB-ES, 1997).

1.2.1 Site Description

Site 10 is a short section of primary drainage ditch located in the south-central section of NCBC Gulfport
adjacent to the Parade Field (Figure 1-2). The site is bordered to the north by a parking area (the former
location of the Building 295) and to the south by the Parade Field (Figure 1-3). The site topography is
relatively flat. A sidewalk leading south from the former location of Building 295 crosses the ditch via a

footbridge and continues south to the Parade Field.

The drainage ditch at Site 10 is approximately 10 feet wide and 4 feet deep. Storm water runoff from the

paved areas surrounding Site 10 flows into various tributary ditches that feed into the larger primary ditch.
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Surface water runoff in the primary ditch is conveyed to the west into Canal No. 1, which collects the

runoff from Drainage Area 5 (Figure 1-2). Surface water in Canal No. 1 flows north and eventually leaves
NCBC Gulfport at Outfall 1, located at 28" Street.

1.2.2 Site History

Contamination was first detected at the area designated as Site 10 during the dioxin delineation activities
for on- and off-site surface water drainage features conducted in 1997 (ABB-ES, 1997). Analytical results
from the samples collected at Drainage Area 5 (in the southwestern corner of NCBC) for this investigation
indicated high levels of dioxins and furans, particularly hexachlorinated-dibenzo-furans (HxCDFs).
Further evaluation of the laboratory data indicated that the responses interpreted as elevated HXCDFs
were actually caused by octachlorinated-biphenyl ethers (OCBEs), which are commonly found in
transformer oils manufactured in the 1940s and 1950s. Two of the samples collected during this study
were analyzed for PCBs. Aroclor-1260 was detected at concentrations exceeding screening levels in
these samples (Figure 1-4). Analysis of sediment samples for volatile organic compounds (VOCs) also

detected elevated levels of chlorobenzene, another common ingredient in transformer oil.
The detections of OCBE, chlorobenzene, and Aroclor-1260 indicate the probable release or releases of
electrical transformer oil adjacent to or directly into the drainage ditch near the footbridge as the source of

contamination at Site 10.

1.2.3 Previous Investigations

Previous environmental investigations and remedial activities conducted at Site 10, as discussed below,

are as follows:

e The initial field investigation (ABB-ES, 1997)
e The source removal and associated sampling (CCI, 2000)
e The post-removal site evaluation (PRSE) (TtNUS, 2002)

Initial Field Investigation

Delineation studies were conducted at Site 10 in July 1997 (ABB-ES, 1997). The field screening and
sediment sample analysis indicated an area of PCB exceedances approximately 100 feet along the
length of the ditch (the source area shown on Figure 1-4). The vertical extent of contamination appeared
to be confined to the upper 3 feet of sediment and soil below the base of the ditch. This delineation was
based on a PCB screening level of 1 part per million (ppm), a level based on the Toxic Substances
Control Act (TSCA) (USEPA, 1976). The highest contaminant levels were found within a 15-foot area

010510/P 1-2 CTO 0288



DRAFT

JUNE 2005

near the footbridge. The maximum level of PCB contamination measured during this event was 140 ppm.
Screening level exceedances continued, at decreasing concentrations, for almost 80 feet downstream of
the footbridge. The Investigation Report (ABB-ES, 1997) summarized the results of the investigation and

provided recommendations for soil removal strategies.

Source Removal

The levels of PCB and chlorobenzene contamination in the sediments in the ditch at Site 10 prompted a
source removal excavation in August 1999. Approximately 80 cubic yards (yd3) (120 tons) of sediment
and soil with PCB concentrations exceeding the Mississippi Department of Environmental Quality
(MDEQ) unrestricted Tier 1 Target Risk Goal (TRG) of 1 ppm were removed from the source area (Figure
1-4) during this excavation (Phase ). Confirmation sampling from the bottom of the excavation indicated
that PCB concentrations up to 1,240 ppm remained in the soil below the area of excavation (Figure 1-5).
Therefore, an additional 1.5-foot layer of sediment was removed and additional confirmation samples
were collected (the Phase Il excavation). Results of the Phase Il confirmation sampling identified PCB
concentrations up to 16,300 ppm. Excavation activities were suspended and further delineation sampling
was conducted using direct push technology (DPT) sampling methods. Results showed that PCB
concentrations exceeding the Tier1 TRG continued to a depth of 22 feet (Figure 1-5), with PCB
concentrations declining with depth. Based on these results, the Phase Il excavation was conducted
(Figure 1-5). An additional 3 to 6 feet of soil was removed from the excavation area, with a maximum
excavation depth of 14.5 feet in the vicinity of the footbridge. Confirmation samples collected from three
locations at the bottom of the Phase Il excavation had PCB concentrations exceeding the screening

level.

Post-Removal Site Evaluation

Following the source removal excavations and site restoration, additional samples were collected to
evaluate the effectiveness of the remedial action (TtNUS, 2002). The samples from the various media
were analyzed for VOCs, pesticides and PCBs, and ethylene dibromide (EDB). The continued presence
of PCB concentrations exceeding the screening level in subsurface soil samples prompted the Navy to

conduct a more comprehensive RI/FS and to use these data for evaluation of remedial alternatives.

13 REPORT ORGANIZATION

This report consolidates the results of the PRSE sampling activities and the RI/FS sampling event and is

organized into seven chapters:
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e Section 1.0 — Introduction
e Section 2.0 — Study Area Investigation
e Section 3.0 — Physical Characteristics of the Study Area
e Section 4.0 — Nature and Extent of Contamination
e Section 5.0 — Contaminant Fate and Transport
e Section 6.0 — Baseline Risk Assessment
e Section 7.0 — Remedial Investigation Summary and Conclusions
e Section 8.0 — Remedial Action Objectives and General Response Actions
e Section 9.0 — Screening Of Technologies and Development of Alternatives
e Section 10.0 — Assembly and Detailed Analysis of Remedial Alternatives

e Section 11.0 — Comparative Analysis of Remedial Alternatives

The following appendices are included with this report:

e Appendix A — Field Data Forms

e Appendix B — Remedial Investigation Analytical Data

e Appendix C — Baseline SCEM Worksheet

e Appendix D — 95-Percent UCL Calculations and Tier 2 Risk Evaluation Support Data
e Appendix E — USEPA and MDEQ Decision on Site 10

e Appendix F — Calculations

e Appendix G — Cost Estimate
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2.0 STUDY AREA INVESTIGATION

Three phases of fieldwork associated with the PRSE and RI/FS were conducted at Site 10:

e Phasel PRSE - January 7 through January 13, 2002
e Phasell PRSE — February 11 through February 15, 2002
e Phaselll RI-December 2003

The data from the Phase | event were used to select the Phase Il sampling locations and the monitoring
well locations. The analytical results from the Phase | and Phase Il sampling efforts were screened
against the appropriate MDEQ Tier 1 (unrestricted) TRGs. PCB concentrations exceeding screening
levels were reported for subsurface soil samples collected in the vicinity of the footbridge following the
removal action. Groundwater, sediment, and surface water sample results were less than screening

criteria.

The presence of PCBs at concentrations exceeding the screening level in these subsurface soil samples
prompted the Navy to conduct a more comprehensive RI/FS, including the Phase Il sampling event and
an evaluation of remedial alternatives. Previous investigations and the removal actions at the site
focused on PCB and transformer oil-related contaminants; therefore, additional samples were collected
and analyzed to evaluate the nature and extent of other contaminants that may have been released at the
site. Samples from various media were collected to confirm the extent of PCB-related contamination

previously documented at the site and to evaluate the effect remedial actions have had on site conditions

Field investigation techniques used during the PRSE and RI/FS are described in the PRSE Work Plan
(TINUS, 2001) and the RI Work Plan (TtNUS, 2003). The Work Plans provide descriptions of standard
operating procedures (SOPs), field personnel responsibilities, mobilization, sampling methods, monitoring
well installation, decontamination procedures, groundwater level measurements, sample management,
procedures for changes in field methods, waste management, project documentation, and other general

information.

Laboratory and data quality assurance and quality control (QA/QC) requirements for the investigation
activities were consistent with the Data Quality Objectives (DQOs) of the appropriate Work Plans.
Samples collected were handled in accordance with the Quality Assurance Project Plan (QAPP) of the
appropriate Work Plan and the TtNUS corporate comprehensive Quality Assurance Plan (ComQAP). At
the end of each sampling day, the samples were submitted to the off-site laboratory under proper chain-

of-custody protocol.
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2.1 SURFACE WATER AND SEDIMENT INVESTIGATIONS
Surface water and sediment samples were collected from the ditch at Site 10 to evaluate conditions within
the bed of the ditch. Surface water samples were collected during Phase | and Phase Il of the

investigation (Table 2-1). Sediment samples were collected during Phases |, Il, and Il of the investigation
(Table 2-1).

211 Phase | Surface Water and Sediment Sampling

Three surface water samples were collected at Site 10 during Phase | (Figure 2-1). The surface water
samples were analyzed for pesticides and PCBs, Target Compound List (TCL) VOCs, and EDB. Water
quality parameters including pH, conductivity, temperature, dissolved oxygen, and turbidity were

measured with field instruments at each surface water sampling location at the time of sample collection.

Three sediment samples were collected at Site 10 during Phase | (Figure 2-1), co-located with surface
water samples. Sediment samples only were collected at the other three locations. The sediment
samples were collected from depths of 0 to 6 inches and were analyzed for pesticides and PCBs, TCL
VOCs, and EDB.

2.1.2 Phase Il Sediment Sampling

Three sediment samples were collected at Site 10 during Phase Il (Figure 2-1). No surface water
samples were collected during Phase Il. The sediment samples were collected from depths of O to

6 inches. The sediment samples were analyzed for pesticides and PCBs, TCL VOCs, and EDB.

2.1.3 Phase Il Surface Water and Sediment Sampling

Two additional surface water samples were collected at Site 10 during Phase Il and analyzed for a wider
range of analytical parameters (Figure 2-1). The Phase Il surface water samples were analyzed for
pesticides and PCBs, TCL VOCs and semivolatile organic compounds (SVOCS), herbicides, Target
Analyte List (TAL) metals, and cyanide. Water quality parameters including pH, conductivity,
temperature, dissolved oxygen, and turbidity were measured with field instruments at each surface water

sampling location at the time of sample collection.

Five sediment samples were collected at Site 10 during Phase Il (Figure 2-1), two co-located with surface
water samples and three at other locations. The sediment samples were collected from depths of 0 to
6 inches. The Phase Ill sediment samples were analyzed for pesticides and PCBs, TCL VOCs and
SVOCs, herbicides, TAL metals, and cyanide.
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The sediment samples collected at two of the Phase Il locations were analyzed for grain size and
Atterburg Limits to provide preliminary engineering data for use in the initial screening of remedial

alternatives in the FS.

2.2 SOIL AND VADOSE ZONE INVESTIGATIONS

Soil samples were collected during Phase |, Phase II, and Phase Il of the investigation at Site 10 to
evaluate the horizontal and vertical extent of soil contamination (Table 2-1). The subsurface sail
investigation was conducted utilizing DPT methods to allow for collection of soil samples from discrete
vertical intervals and to reduce the amount of investigation derived waste (IDW) produced during the

investigation.

2.2.1 Phase | Soil Sampling

The Phase | soil investigation included 18 soil boring locations (Figure 2-2). Soil samples were collected
from five soil boring locations within the ditch (NCBC10S03, NCBC10S04, NCBC10S05, NCBC10S06,
and NCBC10S17). Temporary bridges were constructed to allow sampling at the locations within the
ditch. The 13 remaining soil boring locations (NCBC10S01, NCBC10S02, NCBC10S07 through
NCBC10S16, and NCBC10S18) were collected outside of the ditch.

Soil samples were collected from three intervals at each Phase | soil boring location. The soil sample
intervals specified in the PRSE Work Plan (TtNUS, 2001) were (1) 5 feet, (2) 15 feet, and (3) 35 feet
below ground surface (bgs) based on the predicted occurrence a confining clay layer at approximately
40 feet bgs. The confining layer, composed of gray marine clay, was actually encountered at
approximately 23 feet bgs at Site 10; therefore, the sampling intervals were changed to reflect site

conditions.

Sample intervals for each soil boring were selected based on site stratigraphy and field flame ionization
detector (FID) screening results. FID headspace readings were collected at 1-foot intervals, and the
screening data were used to select sample intervals for laboratory analysis. The shallow soil samples
collected from soil borings located in the ditch (NCBC10S03, NCBC10S04, NCBC10S05, NCBC10S06,
and NCBC10S17) were collected from 1 to 2 feet below the bottom of the ditch. The shallow soil samples
at the other soil boring locations were collected from 5 feet bgs, which roughly corresponds to the same
vertical horizon as the shallow samples collected from the ditch. The intermediate soil samples collected
from soil borings in the ditch were collected from 8 to 11 feet bgs, based on the FID field screening
results. The intermediate soil samples collected from outside of the ditch were collected from 10 feet bgs.

The majority of deep samples were collected from the interval just above the confining clay,
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approximately 20 feet below the bottom of the ditch or 23 feet bgs. The sample intervals and FID

readings for the Phase | soil borings are summarized in Table 2-2.

The soil samples collected from 14 of the borings (NCBC10S03 through NCBC10S16) were analyzed for
pesticides and PCBs, TCL VOCs, and EDB. Soil samples from the remaining four borings (NCBC10S01,
NCBC10S02, NCBC10S17, NCBC10S18) were analyzed for pesticides and PCBs only. The sample

analyses for the Phase | soil borings are summarized in Table 2-2.

2.2.2 Phase Il Soil Sampling

Five additional soil boring locations were sampled during the Phase Il investigation to fill data gaps
identified in Phase | (Figure 2-2). The Phase Il soil samples were collected from depths of 5 feet. The
five additional soil samples were collected to delineate contaminants detected in Phase | samples. Three
of the samples (NCBC10S19, NCBC10S20, and NCBC10S21) were collected in the vicinity of
NCBC10S 6 and were analyzed for pesticides and PCBs. Two of the additional samples (NCBC10S22
and NCBC10S23) were collected north of the ditch in the vicinity of NCBC10S11 and were analyzed for
TCL VOCs and EDB.

2.2.3 Phase Il Soil Sampling

Six soil samples were collected at six soil boring locations during Phase 1ll. Shallow soil samples were
collected at five of the soil boring locations, NCBC10S24, NCBC10S25, NCBC10S27, NCBC10S28, and
NCBC10S29. These shallow samples were collected from a depth of 7 or 8 feet. One intermediate soil
sample was collected at NCBC10S26 from a depth of 19 feet. These soil boring locations were selected
to provide additional information on non-PCB and transformer oil-related contaminants that may have
been released in the previously identified area of soil contamination. The Phase Il soil samples were
analyzed for pesticides and PCBs, TCL VOCs and SVOCs, herbicides, TAL metals, and cyanide.

2.3 GROUNDWATER INVESTIGATIONS

Based on the results of the soil sampling conducted during Phase |, five permanent monitoring wells were
installed at Site 10, allowing for the characterization and delineation of potential groundwater
contamination. Groundwater in the vicinity of Site 10 was anticipated to flow to the west-northwest;

therefore, the monitoring wells were installed in the following locations:

e NCBC10G01 Source area well (in area of the highest detected PCB concentrations)
e NCBC10G02 Downgradient well
e NCBC10GO03 Sidegradient well
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¢ NCBC10G04 Sidegradient well
e NCBC10G05 Upgradient well

The locations of the five monitoring wells are shown in Figure 2-3. Groundwater samples were collected

from the monitoring wells during Phase Il and Phase Il of the investigation (Table 2-1).

2.3.1 Monitoring Well Installation

The monitoring wells at Site 10 were installed using hollow-stem auger (HSA) drilling techniques. The
wells were constructed of 2-inch-diameter, Schedule 40 polyvinyl chloride (PVC), flush-threaded casing
with 15-foot, 0.01-inch slotted PVC screens. The shallow monitoring wells were installed to a total depth
of approximately 17 feet so that the screened interval corresponded with the vertical extent of detected
soil contamination. A filter pack of clean, 20/40, silica sand was installed from the bottom of the borehole
to 2 feet above the top of the screen. A bentonite pellet seal or fine sand seal approximately 4 feet thick
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 (NFESO, 1999). The horizontal location and top of casing elevation for each of the
monitoring wells was surveyed by a Mississippi-licensed professional land surveyor. The details of the

monitoring well installations are summarized in Table 2-3.

2.3.2 Phase Il Groundwater Sampling

In February, 2002, TtNUS conducted groundwater sampling associated with Phase Il of the investigation
at Site 10. Groundwater samples were collected from the five monitoring wells installed at the site and
submitted for laboratory analysis. The groundwater sample log sheets are included in Appendix A. The
Phase Il groundwater samples were analyzed for pesticides and PCBs, TCL VOCs, and EDB.
Groundwater quality parameters including pH, conductivity, temperature, dissolved oxygen, and turbidity

were measured with field instruments at each monitoring well during the sampling activities.

2.3.3 Phase Ill Groundwater Sampling

In December 2003, TtNUS conducted groundwater sampling associated with Phase Il of the investigation
at Site 10. Groundwater samples were collected from the five monitoring wells installed at the site and
submitted for laboratory analysis. The groundwater sample log sheets are included in Appendix A. The
Phase Il groundwater samples were analyzed for pesticides and PCBs, TCL VOCs and SVOCs,

herbicides, TAL metals and cyanide. Groundwater quality parameters including pH, conductivity,
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temperature, dissolved oxygen, and turbidity were measured with field instruments at each monitoring

well during the sampling activities.
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REMEDIAL INVESTIGATION AND FEASIBILITY STUDY SAMPLING AND ANALYSIS SUMMARY
SITE 10 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT
NCBC GULFPORT, MISSISSIPPI

CHEMICAL ANALYSES GEOTECHNICAL
SAMPLE ANALYSIS
MATRIX | Pesticides/ | 10 yoos |  EpB | TCL SVOCS| Herbicides | TAL Metals| Gyanide | Grain Size | AterPUre
PCBs Limits

Soil
Phase |
Shallow 18 14 14 = = ax - = =
Intermediate 18 14 14 £ = - - . .
Deep 18 14 14 - -- -- . - -
Phase |
Shallow 3 2 2 o= - - - - -
Intermediate - - - - - <m - - -
Deep - i - - - -- -- -- -
Phase Il
Shallow 5 5 -~ 5 5 5 5 - -
Intermediate 1 1 - 1 1 1 1 -- -
Deep - - - - - -- - - -

Sediment
Phase | 3 3 3 - - - - - -
Phase I 8 3 3 s 2 - - . s
Phase Il 5 5 == 5 b 5 5 2 2
Surface Water
Phase | 3 3 3 - - - - - 5
Phase Il - -- g5 - sa - - g -
Phase Il 2 2 -- 2 2 2 2 - -
Groundwater

Phase | - - - == 5 - - o .
Phase Il 5 5 5 - - - - - -
Phase Il 5 5 - 5 5. 5 5 - -
NOTES:
Phase | samples were collected in January 2002.
Phase li samples were coliected in February 2002.
Phase Ill samples were collected in December 2003.
Shallow Interval = 1 to 2 feet bgs in ditch, 4 to 5 feet bgs outside of ditch.
Intermediate Interval = 8 to 13 feet bgs in ditch, 10 feet bgs oulside of ditch.
Deep Interval = 18 to 20 feet bgs in ditch, 19 to 23 feet bgs outside of ditch.
bgs = Below ground surface.
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TABLE 2-2

PHASE | SOIL SAMPLING SUMMARY
SITE 10 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT
NCBC GULFPORT, MISSISSIPPI

Shallow Interval

Intermediate Interval

Deep Interval

Soil Boring Location |Sample Depth FID Laboratory Sample FID Laboratory Sample FID Laboratory
Feet bgs Results Analysis Depth bgs Results Analysis Depth bgs Results Analysis
NCBC10S01 Bank 5 0 P 10 0.1 P 23 0 P
NCBC10S02 Bank 5 2.1 P 10 0 P 23 0 P
NCBC10S03 Ditch 1 e PNV 13 24 PV 18 0 PV
NCBC10S04 Ditch 1 n= PNV i1 4.3 PV 20 5.4 PV
NCBC10805 Ditch 2 1156 PN 11 14 PV 20 0 PN
NCBC10S06 Ditch 2 789 PV 8 202 PN 20 8.4 PN
NCBC10S07 Bank 5 0 PNV 10 0.7 PV 23 0 PNV
NCBC10S08 Bank 5 0.2 PV 10 == PV 23 0.2 PV
NCBC10S09 Bank 5 0.8 PN 10 0.9 P 23 1.2 PNV
NCBC10810 Bank 5 -- PV 10 - PV 23 - PV
NCBC10S11 Bank 5 s PV 10 o PV 23 - PN
NCBC10S12 Bank ‘5 2.1 PV 10 1.5 P/ 23 o= P
NCBC10S13 Bank 5 0 PNV 10 0.3 PV 23 0.9 PN
NCBC10S14 Bank 5 0 PNV 10 08" PV 20 0.05 PN
NCBC10S15 Bank 5 0 PN 10 0 PN 19 0 PV
NCBC10S16 Bank 5 0 PV 10 0 PV 20 0 PN
NCBC10S17 Dilch 2 986 P 11 4.1 P 20 4.2 P
NCBC10S18 Bank 5 1.1 P 10 4.4 P 23 0.5 P
NOTES:

Shallow Interval = 1 to 2 feet bgs in ditch, 4 to 5 feet bgs outside of ditch.
Intermediate Interval = 8 to 13 feet bgs in ditch, 10 feet bgs outside of ditch.
Deep Interval = 18 to 20 feet bgs in ditch, 19 to 23 feet bgs outside of ditch.

bgs = Below ground surface.

FID = Flame ionization detector. Results in ppm.
P = Pesticide/PCB analysis only.
P/V = Pesticide/PCB and VOC analysis.

S00<¢ aNAr
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MONITORING WELL INSTALLATION DETAILS
SITE 10 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT

TABLE 2-3

NCBC GULFPORT, MISSISSIPPI

Well ID Installation Date Installation Well Diameter | Installed Depth | Screen Length Sereenzd TOC Elevation Grour}d
Method Interval Elevation
NCBC10G01 2/13/2002 HSA 2 inch 22 feet 15 feet 7-15 feet 28.29 28.27
NCBC10G02 2/13/2002 HSA 2inch 22 feet 15 feet 7-15 feet 28.31 28.05
NCBC10G03 2/11/2002 HSA 2 inch 22 feet 15 feet 7:15 feet 28.28 28.09
NCBC10G04 2/11/2002 HSA 2 inch 22 feet 15 feet 7-15 {eet 28.34 28.12
NCBC10G05 2/13/2002 HSA 2inch 22 feet 15 feet 7-15 feet 28.57 28.33
NOTES:

HSA = Hollow-stem auger.
TOC = Top of casing.
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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, about 2 miles north of the Gulf of Mexico (Figure 1-1). NCBC Gulfport occupies approximately

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

3.1 SURFACE FEATURES

Site 10 includes a short section of primary drainage ditch located in the south-central section of NCBC
Gulfport adjacent to the Parade Field (Figure 3-1). The drainage ditch at Site 10 is approximately 2.5 feet
deep and 10 feet wide at the base and approximately 25 feet wide at the top of the banks. The site is
bordered to the north by a parking area associated with Building 295 and to the south by the Parade
Field. Large trees are present on the northern side of the ditch. The site topography is relatively flat. A
sidewalk leading south from the former location of Building 295 crosses the ditch via a footbridge and

continues south to the Parade Field.

NCBC is located in the Gulf Coast Flatwoods physiographic division, which extends along the southern
coast of Harrison County. Topography in this area is a series of wet, poorly drained depressions between

better drained areas of slightly higher elevation.

3.2 METEOROLOGY

The Gulfport area has a mild climate with warm and humid summers (average temperature of 82° 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 Coastal Plain physiographic province of southern Mississippi. This area
is typically drained by small streams flowing southeastward toward the coast. 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.

Stormwater runoff from the paved areas surrounding Site 10 flows into various tributary ditches that feed

into the larger primary ditch. Surface water runoff in the primary ditch is conveyed to the west into
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Canal No. 1, which collects the runoff from Drainage Area 5 (Figure 1-2). Surface water in Canal No. 1

flows to the north and eventually leaves the NCBC Gulfport at Outfall 1, located at 28" Street.

3.4 GEOLOGY

Data collected from soil borings advanced at Site 10 were used to evaluate the lithologic and stratigraphic

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

3.4.1 Stratigraphy

Surface and shallow subsurface soils in this area are primarily gray and brown sand to sandy clay with
varying amounts of gravel and minor clay horizons. The top of the local confining clay layer was
encountered at a depth of approximately 23 feet at Site 10. Figure 3-2 is a site plan showing the line of

cross section for Figure 3-3, an east/west-oriented cross section of Site 10.

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. 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 formation 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 sands and shale or clay. The Pamlico Sand is

underlain by the following formations:

¢ Citronelle Formation, sand approximately 100 feet thick.

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

o Upper and Lower Pascagoula Formations, 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 10 are primarily sand and sandy

loam with minor clay horizons.
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35.1 Soil Classification

The Soil Survey of Harrison County (USDA, 1975) identifies two soil types at Site 10. Soils in the eastern
part of Site 10 are Ocilla loamy sand, a somewhat poorly drained soil commonly found on broad
topographic flats. This soil type is typically comprised of a thick sandy surface layer over loamy material
and is strongly acidic or very strongly acidic. Permeability is moderate throughout the soil. Available
water capacity is low to medium, and runoff is slow. Soil blowing is a hazard on bare and unprotected soil
during dry periods.

Soils in the western part of Site 10 are Atmore silt loam, a poorly drained soil developed in loamy material
and commonly found on broad flats and in drainage ways. This soil type is typically silt loam and clay
loam and is strongly acidic to extremely acidic. Permeability is moderate in the upper part of the soil
horizon and slow in the lower part. Available water capacity is medium to high. The water table is at the

surface during wet periods, and runoff is slow.

3.6 HYDROGEOLOGY

Hydrogeologic data were collected to evaluate movement of groundwater in the shallow surficial aquifer
at the site. Depths to groundwater and groundwater elevations were used to determine the site-specific
groundwater flow direction and hydraulic gradient. Groundwater flow velocity at the site was estimated

using the hydraulic conductivity values determined for Site 6 and the Site 10 gradient data.

3.6.1 Static Water Levels and Groundwater Elevations

The depth to groundwater at NCBC Gulfport ranges from approximately 2 to 10 feet and is controlled
primarily by surface topography. Static water level (SWL) measurement data were recorded from Site 10
monitoring wells in February 2002 and December 2003 (Table 3-1). The top of casing (TOC) elevations
of the monitoring wells were surveyed by a professional land surveyor on February 21, 2002. The SWL
measurement data and the elevations from the well TOC survey were used to determine relative

groundwater elevations at each well.

In February 2002, the SWL measurements in the shallow wells ranged from 1.46 feet below TOC (BTOC)
in NCBC10G04 to 2.15 feet BTOC in NCBC10G01. The groundwater elevations in the shallow wells
ranged from 26.00 feet above mean sea level (msl) in NCBC10G02 to 26.24 feet above msl in
NCBC10G05.
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In December 2003, the SWL measurements in the shallow wells ranged from 1.26 feet BTOC in
NCBC10G04 to 1.91 feet BTOC in NCBC10GO01. The groundwater elevations in the shallow wells ranged
from 26.17 feet above msl in NCBC10GO02 to 26.49 feet above msl in NCBC10GO05.

3.6.2 Groundwater Flow Direction

To evaluate the direction of groundwater flow at the site, the groundwater elevations from the site
monitoring wells were plotted on a site map (Figures 3-4 and 3-5). Groundwater elevation isocontours
were drawn from the plotted data; groundwater flow direction is perpendicular to the elevation
isocontours. Interpretation of data from the gauging events at Site 10 indicates that groundwater flow in

the shallow groundwater interval is to the northwest.

3.6.3 Hydraulic Gradient

The average horizontal groundwater gradient across the site was calculated from the groundwater

elevations measured in shallow monitoring wells and the estimated groundwater flow direction.

The groundwater flow gradient was determined using the following equation:

hy—h,

|=——=
d
Where:

| = the hydraulic gradient

h; = the water elevation at point 1, the highest value

h, = the water elevation at point 2, the lowest value

d = the horizontal distance between point 1 and point 2 parallel to the direction of groundwater
flow

The highest and lowest groundwater elevation values measured in the shallow monitoring wells were
used to determine the difference in groundwater elevation across the site. The horizontal distance
between the high and low groundwater elevation points was measured parallel to the estimated

groundwater flow direction.

In February 2002, the groundwater elevation in NCBC10GO05, 26.24 feet above msl, was the highest
value and the groundwater elevation in NCBC10G02, 26.00 feet above msl, was the lowest value in the
shallow monitoring wells. The horizontal distance between these two wells parallel to groundwater flow is
approximately 124 feet. These data indicate the average hydraulic gradient of 0.0019 foot per foot for the

shallow wells.
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In December 2003, NCBC10GO05 again had the highest groundwater elevation value, 26.49 feet above
msl, and NCBC10G02 had the lowest value, 26.17 feet above msl. These data indicate the average

hydraulic gradient of 0.0026 foot per foot for the shallow wells.

3.64 Hydraulic Conductivity

Hydraulic conductivity values for Site 10 were estimated from the slug test data from monitoring wells at
Site 6 (ABB-ES, 1994). Site 6 is located approximately 2,000 feet to the west-northwest of Site 10 and
has similar lithologies and a similar hydrogeologic setting. The geometric mean of the hydraulic
conductivity values reported for the shallow wells at Site 6 is approximately 0.0057 foot per minute
(2.9X10° centimeters per second) or 8.2 feet per day (ABB-ES, 1994). The slug test data indicate an

order of magnitude variation in hydraulic conductivity in the shallow surficial aquifer (ABB-ES, 1994).

3.65 Groundwater Flow Velocity

Potential movement of groundwater at the site may be described by Darcy’s Law which is expressed as:

v (&)
n

Where:

V = average velocity

K = hydraulic conductivity

n = effective porosity

| = average hydraulic gradient

Data from soil borings advanced during the DPT investigation indicate that fine-grained sand and silty or
clayey sand are the typical lithologies at the site. Review of standard literature suggests that a
representative effective porosity for this lithology is approximately 30 percent (Heath, 1983).

Using an average hydraulic conductivity of 8.2 feet per day, an average hydraulic gradient of 0.002 foot
per foot, and an effective porosity value of 30 percent, the estimated average groundwater velocity for the

shallow zone at the site was calculated at 0.055 foot/day.

3.6.6 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. In the coastal
area of southern Mississippi, the surficial aquifer is typically separated from the Miocene aquifer by a

widespread clay aquitard.
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The uppermost aquifer is the surficial aquifer. The surficial aquifer sediments are composed of
undifferentiated alluvium and the 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 shale or
clay. Depth to ground water in the surficial aquifer is variable, depending on local topography and
precipitation, but generally ranges from 4 to 7 feet. Locally, shallow groundwater flow in the surficial
aquifer is northwest 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 referred to collectively as the Miocene aquifers. The
Miocene aquifers include the Citronelle Formation and the Graham Ferry Formation (Pliocene), and the
Pascagoula, Hattiesburg, and Catahoula Formations (Micoene). Boundaries between the aquifers are
vaguely, if at all, defined. These aquifers are composed of sands and discontinuous clays. The Miocene

aquifers are a major source of potable water in the Gulfport area.

The water wells in the Citronelle Formation are used 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. The primary mission is the support of battalions of the Naval
Construction Force (NCF) and the storage and maintenance of pre-positioned War Reserve Material
Stock. NCF support consists of both homeport services and deployed support. Additional missions

include tenant support and services to other activities in the region.
Land uses on base include training activities, equipment and materials storage, maintenance areas,

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

adjacent to NCBC Gulfport is primarily residential.
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3.8 ECOLOGY

Site 10 is located in a developed area of the base and includes part of a man-made ditch and the

adjacent paved parade ground area.

3.8.1 Aguatic Habitats

The ditch at Site 10 is 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. The steep slopes on both sides of the ditches limit over bank
flooding. Wading birds, fish, and benthic organisms have been observed in the ditches and canals on the

base.

Based on the criteria established in Mississippi Commission on Environmental Quality Regulation WPC-2,
the ditch at Site 10 would be classified as an ephemeral stream. As defined in Regulation WPC-2,

ephemeral streams:

¢ Do not support a fisheries resource.
e Are not useable for human consumption or aquatic life.
¢ Include manmade drainage ditches that flow only in direct response to precipitation with channels that

are normally above the groundwater table.
Regulation WPC-2 further states the following:
“These streams may contain a transient population of aquatic life during the portion of the year when
there is suitable habitat for fish survival. Normally aquatic habitat in these streams is not adequate to

support a reproductive cycle for fish and other aquatic life.”

3.8.2 Terrestrial Habitats

Site 10 is located in a developed part of the base. Ground cover at the site is predominantly pavement
and maintained lawn. Large trees are present on the northern side of the ditch, but native understory is
absent. Vegetation along the sides of the ditch is periodically cut to control tree growth. No wetlands are
located adjacent to the ditch in the vicinity of Site 10. On-site wildlife may temporarily use Site 10 but,

due to lack of suitable cover, wildlife use is assumed to be infrequent.
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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. A 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.
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TABLE 3-1

GROUNDWATER ELEVATION DATA
SITE 10 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT
NCBC GULFPORT, MISSISSIPPI

February 2002 December 16 2003
Well ID InStSQ:ion Installed Depth Toglz\f,a(i:f;ng Measured Well | Depth to Water Groundv.vater Measured Well | Depth to Water Groundw{valer
Depth (BTOC) Elevation Depth (BTOC) Elevation

(ft above msl) (ft above msl)
NCBC10GO1 2/13/2002 19.5 28.29 19.05 2.15 26.14 19.02 1.91 26.38
NCBC10G02 2/13/2002 235 27.85 22.97 1.85 26.00 22.75 1.68 26.17
NCBC10G03 2/11/2002 235 27.81 23.15 1.65 26.16 22.80 1.49 26.32
NCBC10G04 2/11/2002 23.5 27.54 22.94 1.46 26.08 22.76 1.26 26.28
NCBC10G05 2/13/2002 235 28.29 23.20 2.05 26.24 23.13 1.80 26.49

NOTES:

.BTOC = Below top of casing.
msl| = Mean sea level.
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4.0 NATURE AND EXTENT OF CONTAMINATION

Analytical data from the Phase |, Phase II, and Phase Il investigations were used to evaluate the nature
and extent of contamination at Site 10 including the types of contaminants detected in the sampled media
and the concentrations of these contaminants compared to MDEQ screening criteria. The analytical data
gathered during the RI can be found in Appendix B. Soil and sediment sample results were compared to
Tier 1 restricted and unrestricted soil TRGs. Groundwater and surface water sample results were
compared to Tier 1 groundwater TRGs. Surface water sample results were also compared to MDEQ

surface water criteria when available.

Much of the Phase | and Phase Il sampling analysis focused on PCB-related contaminants. Samples
from all media collected during the Phase Il investigation were analyzed for a wider range of
contaminants to verify that the environmental impact at Site 10 was limited to the suspected release area

and contaminants.

4.1 CONTAMINANT SOURCES

The detections of OCBE, chlorobenzene, and Aroclor-1260 at Site 10 indicate the release of electrical
transformer oil as the probable source of contamination. The distribution of contaminants in the drainage

ditch adjacent to the footbridge suggests that the release occurred in this area (Figure 3-1).

4.2 SOILS AND VADOSE ZONE

Soil samples were collected from 29 soil boring locations at Site 10. Due to the shallow water table at
Site 10, the majority of the samples were collected from the saturated zone below the water table. Soll
samples collected during the Phase | and Phase Il sampling events were analyzed for pesticides and
PCBs, TCL VOCs and EDB. Soil samples collected during the Phase Il sampling event were analyzed
for a full suite of analytes (TCL VOCs and SVOCs, pesticides and PCBs, herbicides, TAL metals and
cyanide). The soil boring locations are shown on Figure 2-2. Analytes detected in the Phase | and Phase
Il soil samples are summarized in Table 4-1. Analytes detected in the Phase Ill soil samples are

summarized in Table 4-2

4.2.1 Volatile Organics

Several VOCs were detected in Phase | and Phase Il soil samples (Table 4-1). The reported
concentrations of 1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, acetone, benzene,
carbon disulfide, and chlorobenzene were less than unrestricted Tier 1 TRGs. Additional VOCs reported

from Phase Il soil samples, also at concentrations less than unrestricted TRGs, included
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1,2,3-trichlorobenzene, 1,2,4-trichlorobenzene, toluene, and trichlorofluoromethane (Table 4-2). The
frequent occurrence of chlorobenzene compounds in the VOC analyses suggests a transformer oil

source.

4.2.2 Pesticides/PCBs

Several pesticides and PCBs were detected in Phase | and Phase Il soil samples (Table 4-1). The
reported concentrations of alpha-BHC, Aroclor-1254, delta-BHC, DDD, DDE, DDT, endosulfan II, endrin,
and endrin aldehyde were less than unrestricted Tier 1 TRGs. Aroclor-1260 and dieldrin were detected in

one or more of the soil samples at concentrations exceeding Tier 1 TRGs (Figure 4-1).

Aroclor-1260 was detected in 10 of the 57 Phase | and Phase Il soil samples submitted for laboratory
analysis. Aroclor-1260 concentrations in five of these samples were less than the unrestricted Tier 1 TRG
of 1,000 micrograms per kilogram (ug/kg). The following three soil samples had Aroclor-1260
concentrations greater than the unrestricted TRG but less than the restricted TRG of 10,000 pg/kg:

Location Depth Concentration
(ft bgs) (Hg/kg)
NCBC10S04 1 5.000
NCBC10S05 2 5,200
NCBC10S16 5 1,800

Aroclor-1260 concentrations were greater than the restricted Tier 1 TRG of 10,000 ug/kg in the following
two soil samples:

Location Depth Concentration
(ft bgs) (ug/kg)
NCBC10S06 2 83,000
NCBC10S06 8 19,000

PCB concentrations reported for the six Phase Ill soil samples submitted for laboratory analysis were less
than the unrestricted Tier 1 TRGs (Table 4-2). An Aroclor-1260 detection was reported from one soil

sample. Other PCB concentrations were less than standard laboratory detection limits.

Dieldrin was detected in 4 of the 51 Phase | and Phase Il soil samples submitted for pesticide analysis
(Table 4-1). Dieldrin concentrations in three of these samples were less than the unrestricted Tier 1 TRG
of 39.9 pg/kg. One of the soil samples, NCBC10S16 (5 feet bgs), had a dieldrin concentration of
46 pg/kg, which is greater than the unrestricted TRG but less than the restricted TRG of 358 ug/kg. The
reported dieldrin concentration for soil samples NCBC10S06 (2 feet bgs) (240 ug/kg) and NCBC10S06

010510/P 4-2 CTO 0288



DRAFT
JUNE 2005

(8 feet bgs) (60 ug/kg) were rejected in data validation due to interference from the high levels of PCBs
present in these samples. Pesticide concentrations reported for the six Phase Il soil samples submitted

for laboratory analysis were less than standard laboratory detection limits.

4.2.3 Semivolatile Organics

SVOC concentrations reported for the six Phase 1l soil samples submitted for laboratory analysis were
less than unrestricted Tier 1 TRGs (Table 4-2). Acenaphthene detections were reported from two of the
soil samples and di-N-butyl phthalate was reported from four of the soil samples. Phase | and Phase Il

soil samples were not analyzed for SVOCs.

4.2.4 Herbicides

Herbicide concentrations in the six Phase Ill soil samples submitted for laboratory analysis were less than

standard laboratory detection limits. Phase | and Phase Il soil samples were not analyzed for herbicides.

4.2.5 Inorganics

Metals were frequently detected in the six Phase Ill soil samples submitted for inorganic analyses (Table
4-2). Aluminum, barium, calcium, chromium, copper, iron, magnesium, sodium, vanadium, and zinc were
detected in all of the Phase Ill samples at concentrations less than Tier 1 unrestricted TRGs (TRGs are
not established for calcium, magnesium, or sodium). Cobalt, manganese, nickel, potassium, and
selenium were detected in one or more of the Phase 11l soil samples at concentrations less than TRGs (a

TRG has not been established for potassium). Cyanide was not detected in the Phase Ill soil samples.

Arsenic was detected in the six Phase Ill soil samples submitted for inorganic analyses (Table 4-2).
Arsenic concentrations in the following five samples (Figure 4-2) were greater than the Tier 1 unrestricted
TRG of 0.426 milligram per kilogram (mg/kg) but less than the restricted TRG of 3.82 mg/kg:

Location Depth Concentration
(ft bgs) mg/kg)
NCBC10S24 6 15
NCBC10S25 7 05
NCBC10S26 18 06
NCBC10S28 6 0.44
NCBC10S29 6 045
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The arsenic concentration reported for NCBC10S27 (6 feet bgs), 0.21 mg/kg, was less than the
unrestricted TRG. The detected concentrations of arsenic in the Phase Ill soil samples are typical for

coastal plain soils in Mississippi and are not attributable to a release of electrical transformer oil.

4.2.6 Summary of Soil Analytical Results

e Detected VOC concentrations in soil samples were less than Tier 1 unrestricted TRGs.

e Aroclor-1260 was detected in three soil samples at concentrations greater than the unrestricted TRG
and in two samples at concentrations greater than the restricted TRG (Figure 4-1). The dieldrin
concentration in one soil sample was greater than the unrestricted TRG but less than the restricted
TRG. Other pesticides and PCBs were detected at concentrations less than Tier 1 unrestricted
TRGs.

o Detected SVOC concentrations in soil samples were less than Tier 1 unrestricted TRGs.

e Herbicide concentrations in soil samples were less than standard laboratory detection limits.

e Arsenic was detected in five of the six soil samples at concentrations greater than the Tier 1

unrestricted TRG but less than the restricted TRG (Figure 4-2). Other metals were detected at
concentrations less than Tier 1 unrestricted TRGs.

Cyanide concentrations in the soil samples were less than standard laboratory detection limits.

4.3 GROUNDWATER

Groundwater samples were collected during the Phase Il and Phase Il sampling events from the five
monitoring wells installed at Site 10. Groundwater samples collected during the Phase Il sampling event
were analyzed for pesticides and PCBs, TCL VOCs, and EDB. Groundwater samples collected during
the Phase Ill sampling event were analyzed for a full suite of analytes (TCL VOCs and SVOCs, pesticides
and PCBs, herbicides, TAL metals and cyanide). Analytes detected in Phase Il groundwater samples are
summarized in Table 4-3. Analytes detected in Phase Ill groundwater samples are summarized in Table
4-4,

4.3.1 Volatile Organics

Two VOCs, 1,3-dichlorobenzene and 1,4-dichlorobenzene, were reported in groundwater samples

collected during Phase Il (Table 4-3). Both detections were from MW-02 and at concentrations less than
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the Tier 1 TRG. Additional VOCs reported from Phase Il groundwater samples included

1,2-dichlorobenzene, 1,2,4-trichlorobenzene, chlorobenzene, and benzene. Most of the Phase lli

detections were from MW-02 and were again at concentrations less than TRGs. Chlorobenzene was

detected in the Phase Ill groundwater sample from MW-01 at a concentration less than the TRG (Table
4-4).

4.3.2 Pesticides/PCBs

The pesticide and PCB concentrations reported for the five Phase Il groundwater samples submitted for

laboratory analysis were less than standard laboratory detection limits (Table 4-3).

Several pesticides were detected in Phase Il groundwater samples (Table 4-4). The reported
concentrations of DDD and DDT (NCBC10GO05) and delta-BHC (NCBC10G01) were less than
unrestricted Tier 1 TRGs. The delta-BHC concentration was compared to the TRG for technical BHC
because a TRG for delta-BHC has not been established. Dieldrin was detected in the groundwater
sample from NCBC10GO01 at a concentration of 0.057 ug/L, exceeding the Tier 1 TRG of 0.00419 ug/L
(Figure 4-3). The detected concentrations of pesticides in the Phase Il groundwater samples may be
due to pesticide applications at NCBC Gulfport and are not attributable to a release of electrical

transformer oil.

4.3.3 Semivolatile Organics

One SVOC, benzo(k)fluoranthene, was detected in Phase lll groundwater samples (Table 4-4). The
reported benzo(k)fluoranthene concentrations in NCBC10G02, an estimated 11 pg/L, and NCBC10GO05,
11 pg/L, were greater than the Tier 1 TRG of 0.917 ug/L (Figure 4-3). Concentrations of other SVOCs in
Phase Il groundwater samples were less than standard laboratory detection limits.

434 Herbicides

Herbicide concentrations in the five Phase Il groundwater samples submitted for laboratory analysis were
less than standard laboratory detection limits. Phase Il groundwater samples were not analyzed for
herbicides.

4.3.5 Inorganics

Metals were frequently detected in the five Phase Ill groundwater samples submitted for inorganic
analyses (Table 4-4). Barium, calcium, iron, manganese, magnesium, and sodium were detected in all of
the Phase Il samples at concentrations less than the TRGs (TRGs are not established for calcium,

magnesium, or sodium). Chromium, copper, vanadium, zinc, and cyanide were detected in one or more
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of the Phase Il groundwater samples at concentrations less than the TRGs (a TRG has not been

established for potassium).

4.3.6 Summary of Groundwater Analytical Results

e Detected VOC concentrations in groundwater samples were less than Tier 1 TRGs.

o Pesticides were detected in groundwater samples from two monitoring wells. The dieldrin
concentration in one Phase Il groundwater sample was greater than Tier 1 TRG (Figure 4-3). Other
pesticides were detected at concentrations less than Tier 1 TRGs. PCB concentrations in

groundwater samples were less than standard laboratory detection limits.

e Detected benzo(k)fluoranthene concentrations in two groundwater samples were greater than the
Tier 1 TRG (Figure 4-3). Concentrations of other SVOCs in groundwater samples were less than

standard laboratory detection limits.

e Herbicide concentrations in groundwater samples were less than standard laboratory detection limits.

o Metals were detected in groundwater samples at concentrations less than Tier 1 TRGs.

e Detected cyanide concentrations in groundwater samples were less than the Tier 1 TRG.

4.4 SURFACE WATER AND SEDIMENTS

Surface water samples were collected during the Phase | and Phase Il sampling events. Sediment
samples were collected during Phase |, Phase Il, and Phase Ill sampling events. Surface water and
sediment samples collected during the Phase | and Phase Il sampling event were analyzed for pesticides
and PCBs, TCL VOCs, and EDB. The surface water and sediment samples collected during the Phase llI
sampling event were analyzed for a full suite of analytes (TCL VOCs and SVOCs, pesticides and PCBs,
herbicides, TAL metals and cyanide). Analytes detected in Phase | surface water samples are
summarized in Table 4-5. Analytes detected in Phase Il surface water samples are summarized in Table
4-6. Analytes detected in Phase | and Phase Il sediment samples are summarized in Table 4-7.

Analytes detected in Phase Il sediment samples are summarized in Table 4-8.

4.4.1 Volatile Organics

VOC concentrations in surface water samples collected during Phase | were less than standard

laboratory detection limits. Chlorobenzene was detected in one of the Phase Il surface water samples at
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a concentration less than the Tier 1 TRG (Table 4-6). Neither aquatic life nor human health standards for

chlorobenzene in surface water have been established by the State of Mississippi.

Several VOCs were detected in Phase | and Phase Il sediment samples (Table 4-7). The reported
concentrations of 2-butanone, acetone, and toluene were less than unrestricted Tier 1 TRGs. The VOCs
reported from Phase lll sediment samples, also at concentrations less than unrestricted TRGs, included

acetone, methylene chloride, and trichlorofluoromethane (Table 4-8).

4.4.2 Pesticides/PCBs

Several pesticides were detected in Phase | surface water samples (Table 4-4). The reported
concentrations of endosulfan Il and endrin aldehyde were less than Tier 1 TRGs and MDEQ surface
water criteria. Dieldrin was detected in surface water sample NCBC10WO02-D02 at an estimated
concentration of 0.005 ug/L, which is less than the TRG and fresh water aquatic life criteria but greater
than the human health criteria of 0.000144 ug/L for consumption of organisms and the consumption of
organisms and water criteria of 0.000135 pg/L (Figure 4-5).

Aroclor-1260 was also detected in surface water sample NCBC10W02-D02 at a concentration of
1.1 pg/L, exceeding the Tier 1 TRG of 0.0335 ug/L and the acute (0.2 pg/L) and chronic (0.014 pg/L)
criteria for fresh water aquatic life (Figure 4-4).

The pesticide and PCB concentrations reported for Phase Il surface water samples submitted for
laboratory analysis were less than standard laboratory detection limits (Table 4-6). The detected
concentrations of pesticides in Phase | surface water samples may be due pesticide applications at

NCBC Gulfport and are not attributable to a release of electrical transformer oil.

Several pesticides and Aroclor-1260 were detected in Phase | and Phase Il sediment samples
(Table 4-7). The reported concentrations of alpha-BHC, dieldrin, endosulfan 1l, gamma-BHC, heptachlor,
and Aroclor-1260 were less than unrestricted Tier 1 TRGs. Aroclor-1260 and the pesticide delta-BHC

were detected in Phase Il sediment samples at concentrations less than unrestricted TRGs (Table 4-8).

4.4.3 Semivolatile Organics

Indeno(1,2,3-CD)pyrene was detected in sample NCBC10W10-D10 at an estimated concentration of
7 pg/L, exceeding the Tier 1 TRG of 0.917 pg/L. Surface water criteria have not been established for this
SVOC by the State of Mississippi. Other SVOCs, fluoranthene and phenanthrene, were detected in both

Phase 1l surface water samples at concentrations less than TRGs.
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Several SVOCs were detected in Phase Il sediment samples (Table 4-8). The reported concentrations
of di-n-butyl phthalate, diethyl phthalate, fluoranthene, and phenanthrene were less than the unrestricted
Tier 1 TRGs. Benzo(a)pyrene was detected in sediment sample NCBC10D07, at an estimated
concentration of 170 mg/kg, which is greater than the unrestricted TRG of 0.426 mg/kg but less than the
restricted TRG of 3.82 mg/kg (Figure 4-5). The detected concentration of benzo(a)pyrene in this
sediment sample may be due to storm water runoff from paved areas and roads that is collected by the

drainage system and is not attributable to a release of electrical transformer oil.

4.4.4 Herbicides

Herbicide concentrations in the Phase Il surface water and sediment samples submitted for laboratory
analysis were less than standard laboratory detection limits. Phase | and Phase Il samples were not

analyzed for herbicides.

445 Inorganics

Metals were frequently detected in Phase lll surface water samples (Table 4-6). Barium, calcium,
chromium, iron, manganese, magnesium, sodium, and vanadium were detected in both Phase Il
samples at concentrations less than TRGs (TRGs are not established for calcium, magnesium, or
sodium). Chromium concentrations were also less than the aquatic life and human health surface water
criteria. Aluminum was detected in one of the Phase Ill surface water samples at a concentration less
than the TRG.

Copper was detected in both surface water samples at concentrations less than the TRG of 1,300 pg/L
and the human health surface water criteria of 1,000 pg/L but greater than the acute (7 pg/L) and chronic

(5 ng/L) aquatic life criteria (Table 4-6).

Metals were frequently detected in the five Phase Il sediment samples submitted for inorganic analyses
(Table 4-8). Aluminum, barium, calcium, chromium, copper, iron, lead, magnesium, manganese,
selenium, sodium, vanadium, and zinc were detected in all of the Phase Il samples at concentrations
less than Tier 1 unrestricted TRGs (TRGs are not established for calcium, magnesium, or sodium).
Cobalt, nickel, and potassium were detected in one or more of the Phase Il sediment samples at
concentrations less than TRGs (a TRG has not been established for potassium). Cyanide was not

detected in Phase Ill sediment samples.
Arsenic was detected in the five Phase Il sediment samples submitted for inorganic analyses

(Figure 4-5). Arsenic concentrations in the following four samples (Table 4-8) were greater than the Tier
1 unrestricted TRG of 0.426 mg/kg but less than the restricted TRG of 3.82 mg/kg:
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Location Concentration
(mg/kg)
NCBC10D08 21
NCBC10D09 1.8
NCBC10W10-D10 1.7
NCBC10W11-D11 1.4

The arsenic concentration reported for NCBC10D07, 0.35 mg/kg, was less than the unrestricted TRG.
The detected concentrations of arsenic in Phase Il sediment samples are typical for sediments derived

from coastal plain soils in Mississippi and are not attributable to a release of electrical transformer oil.

4.4.6 Summary of Surface Water and Sediment Analytical Results

e Detected VOC concentrations in surface water and sediment samples were less than Tier 1 TRGs.

e Pesticides were detected in Phase | surface water samples. The dieldrin concentration in one Phase
| surface water sample was greater than the human health surface water criteria but less than the Tier
1 TRG and the aquatic life surface water criteria. Aroclor-1260 was detected in a Phase | surface
water sample at a concentration exceeding the Tier 1 TRG and the acute and chronic criteria for fresh
water aquatic life (Figure 4-4). Both samples were collected following the remedial action at the site.
Pesticides were not detected in the Phase Ill surface water samples collected approximately 1 year

later. Pesticide and PCB concentrations in sediment samples were less than Tier 1 TRGs.

e Indeno(1,2,3-CD)pyrene was detected in a Phase Il surface water sample at a concentration greater
than the Tier 1 TRG (Figure 4-4). Concentrations of other SVOCs in surface water samples were
less than Tier 1 TRGs. Benzo(a)pyrene was detected in a Phase Il sediment sample at a
concentration greater than the unrestricted TRG of 0.426 mg/kg but less than the restricted TRG of
3.82 mg/kg. Concentrations of other SVOCs in sediment samples were less than Tier 1 TRGs.

e Herbicide concentrations in surface water and sediment samples were less than standard laboratory
detection limits.

e Copper was detected in surface water samples at concentrations less than the Tier 1 TRG and the
human health surface water criteria but greater than the acute and chronic aquatic life criteria.
Concentrations of other metals in surface water samples were less than screening criteria. Arsenic

concentrations in four sediment samples were greater than the Tier 1 unrestricted TRG but less than
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the restricted TRG (Figure 4-5). Concentrations of other metals detected in sediment samples were
less than Tier 1 TRGs.

e Cyanide concentrations in surface water and sediment samples were less than standard laboratory

detection limits.

4.5 AIR

Air samples were not collected at Site 10 during the RI/FS.
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PHASES | AND Il SOIL DETECTION SUMMARY
"SITE 10 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT

TABLE 4-1

NCBC GULFPORT, MISSISSIPPI

PAGE 1 OF 9
REGULATORY CRITERIA | NCBC10S01 NCBC10S01 NCBC10S01 NCBC10S02 NCBC10S02 NCBC10S02 NCBC10S03 | NCBC10S03
Analytical Parameter Tier 1 TRG 5-5 10-10 23-23 5-5 10-10 23-23 1-1 13-13
Restricted | Unrestricted 01/12/02 01/12/02 01/12/02 01/12/02 01/12/02 01/12/02 01/11/02 01/11/02

Volatile Organics (pg/kg)
1,2-DICHLOROBENZENE 279,000 279,000 51U 5.5 U
1,3-DICHLORQBENZENE 1,840,000 70,400 51U 55 U
1,4-DICHLOROBENZENE 238,000 26,600 51 U 55 U
ACETONE 104,000,000 [ 7,820,000 21 UJ 22 UJ
BENZENE 1,360 887 51U 55 U
CARBON DISULFIDE 7,970 7,970 51U 55 U
CHLOROBENZENE 1,190 1,190 51 U 55 U
Pesticides (ug/kg)
4,4-DDD 23,800 2,660 0.12 R 21U 22 U 2.0 U 0.33 J 0.14 R 8.4 U 20 U
4,4-DDE 16,800 1,880 20 U 21U 22 U 20 U 20 U 21U 8.4 U 2.0 U
4,4-DDT 16,800 1,880 2.0 U 21 U 22 U 20 U 2 0.39 J 84 U 2.0 UJ
ALPHA-BHC 908 101 2.0 U 21 U 22 U 20 U 20U 21 U 8.4 U 0.083 J
ALPHA-CHLORDANE 12,300 1,820 20U 21U 22 U 2.0 U 20 U 21U 8.4 U 20U
AROCLOR-1254 10,000 1,000 38 U 41 U 42 U 39 U 40 U 41 U 41 U 39 U
AROCLOR-1260 10,000 1,000 38 U 41U 42 U 39 U 40 U 41 U 740 39 U
DELTA-BHC 3,180 355 20 U 21 U 22 U 20 U 20U 21 U 8.4 U 20U
DIELDRIN 358 40 20 U 21 U 22 U 20 U 20 U 21U 21 R 20 U
ENDOSULFAN || 1,230,000 469,000 20 U 21 U 22 U 20 U 20 U 21U 17 20 U
ENDRIN 61,300 23,500 2.0 U 21U 22 U 20 U 20 U 21 U 57 R 20 U
ENDRIN ALDEHYDE 61,300 23,500 20 U 21U 22 U 20 U 20 U 21U 1.9 R 2.0 U
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PAGE 2 OF 9
REGULATORY CRITERIA| NCBC10S03 NCBC10S03 NCBC10S04 NCBC10S04 NCBC10S04 NCBC10S05 NCBC10S05 NCBC10S05
Analytical Parameter Tier 1 TRG 13-13 18-18 1-1 11-11 20-20 2-2 11-11 20-20
Restricted | Unrestricted 01/11/02 01/11/02 01/11/02 01/11/02 01/11/02 01/11/02 01/11/02 01/11/02

Volatile Organics (pg/kg)
1,2-DICHLOROBENZENE 279,000 279,000 56 U 6.2 U 54 U 52 U 58 U 53 U 6.5 U 6.2 U
1,3-DICHLOROBENZENE 1,840,000 70,400 56 U 6.2 U 54 U 52 U 58 U 12 6.5 U 6.2 U
1,4-DICHLOROBENZENE 238,000 26,600 5.6 U 6.2 U 54 U 52 U 58 U 34 6.5 U 6.2 U
ACETONE 104,000,000 | 7,820,000 22 UJ 25 UJ 87 J . 21 UJ 23 UJ 6 J 26 UJ 25 UJ
BENZENE 1,360 887 5.6 U 6.2 U 110 52 U 58 U 120 6.5 U 