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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

This report provides the basis for a remedial design (RD) at Site 8 - Herbicide Orange Storage Area (Site
8) and contiguous on-base drainage channels at the Naval Construction Battalion Center (NCBC or
“base”) and an associated off-base Area of Contamination (AOC) in Gulfport, Mississippi. The RD and
subsequent remedial action (RA) are being performed pursuant to an Agreed Order between the
Mississippi Department of Environmental Quality (MDEQ) and the United States Department of the Navy
(Navy), and the United States Air Force (USAF) (MDEQ, 1997). As part of the RA for Site 8, the Navy

will:

e Excavate dioxin-contaminated sediment from on-base drainage channels contiguous to Site 8 and
from an associated off-base AOC located north of the base, and excavate soil ash located at Site 8.

e Consolidate, homogenize, and stabilize soil ash and contaminated sediment within a portion of Site 8.

e Construct a cap over the stabilized material.

e Perform verification sampling of excavated areas.

o Restore the on-base drainage channels and off-base AOC affected by excavation activities.

¢ Implement land-use controls.

e Perform long-term monitoring.

Tetra Tech NUS, Inc. (TtNUS) prepared this Basis of Design (BOD) under the Comprehensive Long-term
Environmental Action Navy (CLEAN) Program, Contract No. N62467-94-D-0888, Contract Task Order
(CTO) 0272.

NCBC Gulfport is located in the southeastern corner of Mississippi, approximately 2 miles north of the
Gulf of Mexico. The base is located primarily in the western portion of the City of Gulfport in Harrison
County. Figure 1-1 shows the location of the base in relation to the City of Gulfport and the Gulf of
Mexico. The off-base AOC is located north of NCBC, across 28" Street near Outfall 3. The base
occupies 1,100 acres with an average elevation of approximately 30 feet above sea level. A map of
NCBC Gulfport is provided as Figure 1-2.

This report summarizes the design basis for the remedial alternative selected in the Focused Feasibility
Study (FFS) for Site 8 (TtNUS, 2003a). This alternative, which includes the components outlined above,
was selected to protect public health, welfare, and the environment from exposure to dioxins that are
byproduct contaminants of the herbicide orange (HO) formerly stored at Site 8. HO is a herbicide

formulation used during the Vietham War to defoliate trees and shrubbery. It is an equal mixture of two
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agricultural herbicides [2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic acid
(2,4,5-T)] in a diesel fuel or jet fuel mixture. Spills and leaks of HO occurred within Site 8, contaminating
the surface soil and sediment with the mixture components, 2,4,5-T and 2,4-D, as well as byproduct
contaminants (dioxins and furans), primarily 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Concentrations
of 2,4,5-T and 2,4-D have degraded over time; however, dioxin and furan concentrations have remained
above regulatory limits. Throughout this report, TCDD and its chemically related dioxin and furan

congeners will be collectively referred to as “dioxins.”

The Navy's goal is to begin the RA at Site 8, affected on-base areas, and the off-base AOC as quickly as
possible to protect human health and the environment and to comply with Applicable or Relevant and
Appropriate Requirements (ARARSs) as required by the United States Environmental Protection Agency
(USEPA) and MDEQ.

The extent and nature of contamination and the associated risks at Site 8 and within the on-base
drainage channels and off-base AOC were derived from the investigations conducted by Versar Inc.,
Harding Lawson Associates (HLA), ABB-Environmental Services, Inc. (ABB-ES), and TtNUS. The

reports generated from the previous studies include the following.

e Versar Inc., October 1991. Ash and Ground-water Sampling and Analysis Plan, Delisting Petition
Support, NCBC Gulfport Mississippi. Prepared for EG&G Idaho, Inc.

e ABB-ES, December 1994 to August 1997. Technical Memorandums No. 1 through 6, Site A —
Former Herbicide Orange Storage Area, Groundwater Sampling Events. NCBC Gulfport, Mississippi.

Prepared for Southern Division Naval Facilities Engineering Command
(SOUTHDIVNAVFACENGCOM), North Charleston, South Carolina.

e ABB-ES, September 1995. Letter Report, Interim Removal Action — 28" Street Road Construction,
NCBC Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South
Carolina.

e ABB-ES, February 1996. Soil and Sediment Dioxin Triplicate Study, NCBC Gulfport, Mississippi.
Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e ABB-ES, May 1997. Results of Community Survey and Exposure Assessment, NCBC Gulfport,
Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

050307/P (Basis of Design) 1-2 CTO 0272
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e ABB-ES, August 1997. Addendum to Delisting Petition 0759, Area A, Former Herbicide Orange
Storage Area, NCBC Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North

Charleston, South Carolina.

e ABB-ES, January 1998. Phase | Summary Report for On-site and Off-site Delineation Activities,
NCBC Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South
Carolina.

e ABB-ES, April 1998. On Site Interim Corrective Measures Report, NCBC Gulfport, Mississippi.
Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e ABB-ES, June 1999. Surface Water and Sediment Dioxin Delineation, NCBC Gulfport, Mississippi.
Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e ABB-ES, 2000. Agreed Order Dioxin Delineation Studies, NCBC Gulfport, Mississippi. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, December 1998. Swamp Delineation Sampling, Phases 1l and IV. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, August 1999. Swamp Delineation Sampling, Phases V and VI. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, August 1999. Sediment and Surface Water Dioxin Delineation Report, NCBC Gulfport,
Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, December 1999. Groundwater Monitoring Report, NCBC Gulfport, Mississippi. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, August 2000. Remediation Planning Document, NCBC Gulfport, Mississippi. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

e HLA, March 2001. Human Health Risk Assessment and Screening Level Ecological Risk

Assessment of Dioxins and Furans Associated with Former Herbicide Orange Storage at NCBC
Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.
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TtNUS, March 2001. Report for Bench-Scale Soil/Sediment Treatability Study, Site 8, Herbicide

Orange Study Area, NCBC Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North
Charleston, South Carolina.

TtNUS, December 2001. Report for Pilot-Scale Soil/Sediment Treatability Study, Site 8, Herbicide
Orange  Storage Area at NCBC  Gulfport, Mississippi. Prepared for the
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

TINUS, August 2002. Excavation and Confirmation Sampling Report for the Edwards Property,
Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

TtNUS, February 2003. Draft Human Health Risk Assessment of Groundwater Associated with Site 8
Former Herbicide Orange Storage Area, NCBC Gulfport, Mississippi. Prepared for
SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

TtNUS, March 2003. Focused Feasibility Study, Revision 2, Site 8 Herbicide Orange Storage Area at
NCBC Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South
Carolina.

TtNUS, April 2003. Draft Site Characterization Report, Off-base Area of Contamination, NCBC
Gulfport, Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

TtNUS, June 2004. Draft Tier 3 Ecological Risk Evaluation, Steps 1 through 3 for Off-base Area of
Contamination Associated with Site 8 - Herbicide Orange Storage Area at NCBC Gulfport,
Mississippi. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.

REPORT ORGANIZATION

The report is organized in the following sections:

Section 1.0 provides this introduction and summary of the Basis of Design.

Section 2.0 summarizes site characteristics including site history, soils, geology, hydrogeology,

surface water hydrology, description and extent of contamination, and risk assessment.

Section 3.0 summarizes the pre-design investigation (PDI) activities and bench- and pilot-scale
treatability studies.

050307/P (Basis of Design) 1-4 CTO 0272



REVISION 0
OCTOBER 2004

e Section 4.0 presents the selected remedy from the FFS and discusses design requirements for the
RA.
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2.0 EXISTING SITE CHARACTERISTICS

21 SITE DESCRIPTION

Site 8 consists of three contiguous storage areas (Areas A, B, and C) (hereinafter referred to as Site 8A,
Site 8B, and Site 8C) located in the north-central portion of NCBC Gulfport (Figure 1-2). The main former
HO drum storage area, Site 8A, which encompasses approximately 13 acres, has an undulating surface
due to previous remedial activities and is covered with light vegetation. The surface soil in non-stabilized
areas is typically a fine- to medium-grained sand. Approximately one-third of Site 8A consists of
stabilized areas where HO drums were stored.! Site 8A includes the upper reaches of the drainage
areas for the eastern two-thirds of the base. Surface drainage from Site 8A flows to the northwest,
exiting the base at Outfall 3 into a drainage system that feeds Canal No. 1, which flows north to Turkey
Creek (TtNUS, 2003a). Prior to 1995, the surface water that exited the base via Outfall 3 discharged to
wetlands (the off-base AOC) that are a part of the Turkey Creek drainage basin (HLA, 2000). Sites 8B
and 8C encompass approximately 18 acres, are relatively flat, and have almost no vegetation. Sites 8B
and 8C were also used for storage of drums containing HO. The Site 8B and 8C surface soils consist of
fine- to medium-grained sand, and approximately one-third of these areas are stabilized with Portland
cement. Sites 8B and 8C are also located at the head of local drainage basins. Surface water from Site
8B flows north and exits the base at Outfall 4, discharging to the Turkey Creek drainage basin. Surface
water from Site 8C drains to the southeast, exiting the base at Outfall 2 into Brickyard Creek (TtNUS,
2003a).

2.2 SITE HISTORY

Prior to 1968, Site 8 was used as an equipment storage and staging area. Around 1961, the surface soils
were stabilized with Portland cement to provide a hardened surface for heavy equipment operation and
storage. Between 1968 and 1977, Site 8 was used by the USAF as a storage area for drums containing
HO. In 1977, the HO drums were removed from Site 8, transported to port by railroad, and placed on a
ship for destruction by incineration in the South Pacific. The release of dioxins at Site 8 was confirmed in
1977, and the site was fenced and left inactive until 1985 (TtNUS, 2003a). It was originally believed that
13 acres of Site 8 were used to store approximately 850,000 gallons of HO. This 13-acre area is
currently referred to as Site 8A (HLA, 2000).

In 1985, the USAF began operations to clean up the dioxin-contaminated soils that remained on site

following the removal of the drums of HO. The contamination of soils resulted from spills and leaks during

' The surface soil in storage areas at NCBC is typically stabilized using Portland cement to improve the load-bearing

capacity and thus provide a surface suitable for equipment storage and staging.
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the 10 years that HO was stored at Site 8. Through a Research, Development and Demonstration permit
obtained through the USEPA Region IV, the USAF conducted test burns to demonstrate that incineration
was capable of reducing dioxin concentrations in site soils to less than the USEPA criterion (as of 1985)
of 1.0 microgram per kilogram (ug/kg). During the test burns, two additional areas outside the original
13 acres were identified and verified as previous storage locations for drums containing HO. These two
areas were designated as Sites 8B and 8C. Following USEPA acceptance of the test burn data, full-scale
incineration of dioxin-contaminated soils from Sites 8A, 8B, and 8C was conducted. The incineration
process was conducted within the boundaries of Site 8A and was completed in 1988. The ash that
remained from the incineration process was stored and currently remains on Site 8A. Although the soils
within Sites 8A, 8B, and 8C were incinerated, the drainage channels that carry surface water and
sediment from these sites to the lower reaches of the local drainage basin were not addressed during this
remedial effort (HLA, 2000).

Between 1987 and January 2001, access to Site 8A was restricted and operations were not conducted
within site boundaries. Since January 2001, activities conducted within Site 8 include the construction of
a new loading ramp in anticipation of using the site as a storage and staging area (TtNUS, 2003a) and
the performance of a pilot-scale treatability study for remediating soil ash and contaminated on-base and
off-base AOC sediments (TtNUS, 2001b). In August 2002, the Navy performed a sediment removal
action in the drainage channels of Sites 8B and 8C. Approximately 2,600 cubic yards (yd®) of sediments
were excavated from 3,800 linear feet of drainage channels and were transported to Site 8A [CH2M Hill
Constructors, Inc. (CCl), 2003].

Remedial activities were also conducted within the off-base AOC. As part of pilot-scale activities in
November and December 2001, dioxin-contaminated sediment located within the off-base AOC was
excavated and transported to Site 8A. Approximately 1,000 yd3 of material located on property owned by
Mr. H. A. Edwards (the Edwards property) were excavated. A sediment recovery trap (SRT) was installed
at the western extent of the excavation to prevent recontamination of this area from upgradient sources.
Verification sampling on the remediated Edwards property determined that the 95-percent upper
confidence limit of the mean dioxin concentrations [total toxicity equivalents (TEQ) of TCDD] was below
the MDEQ unrestricted Tier 1 target remediation goal (TRG) of 4.26 nanograms per kilogram (ng/kg)
(TtNUS, 2002). Additionally, in April 2003, 30 yd3 of dioxin-contaminated sediment were excavated from
an area adjacent to a culvert that runs beneath Canal Road. The excavation was performed to enable
the city of Gulfport to perform a culvert replacement project. An SRT was installed at the eastern extent
of the excavation (TtNUS, 2003d).

For additional details on site history, refer to Section 1.3 of the Remediation Planning Document (HLA,
2000).
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23 PREVIOUS INVESTIGATIONS

Dioxin-related investigations at Site 8 have been conducted since 1977. These investigations included
the Initial HO Monitoring Programs (1977 to 1984), the Comprehensive Soil Characterization and
Confirmation Studies (1984 to 1988), and the Dioxin Delineation Studies (1995 to 1999). A summary of
each investigation is provided below. The source of the following information regarding the previous
investigations is the FFS (TtNUS, 2003a), unless otherwise stated.

Initial HO Monitoring Programs (1977 to 1984) — Conducted by the USAF Occupational and
Environmental Health Laboratory as part of the plan to incinerate all remaining HO stockpiles at sea [Air
Force Engineering and Service Center (AFESC), 1984]. These programs focused on the following

issues:

e Off-site migration of dioxin
e Migration levels of 2,4-D; 2,4,5-T; and dioxins at Site 8
e Long-term degradation potential of 2,4-D; 2,4,5-T; and dioxins

o Potential vertical migration
These studies included collection of soil, surface water, sediment, and biota samples for analysis using
the best method available at that time (what is currently referred to as a low-resolution method). The

findings were as follows:

Confirmation that Site 8A was contaminated with HO and TCDD.

e Levels of 2,4-D and 2,4,5-T in soil were rapidly decreasing (a reported 60 percent reduction over a
6-month period in 1981 and 1982).

e TCDD levels remained relatively consistent over time, suggesting significant persistence in the

environment.

e TCDD was not detected in the surface water.

e Low levels (less than 50 ng/kg) of TCDD were discovered in sediment and biota samples downstream
of Site 8A.

e Migration of dioxin from Site 8 occurs primarily through soil erosion.
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Comprehensive Soil Characterization and Confirmation Studies (1984 to 1988) - Conducted by
EG&G lIdaho, Inc. and the AFESC to delineate the horizontal and vertical extent of HO and dioxin at

Site 8 and to provide an estimate of contaminated soil potentially requiring remediation (AFESC, 1998).

Approximately 2,500 samples were collected and analyzed using a grid sampling approach with a 20-foot

node spacing. The major findings of these studies were as follows:

Soil concentrations of TCDD above 1 ug/kg were restricted to 2 feet in depth.
Soil samples contained a maximum TCDD level of 310 pg/kg.
Soil cement contained TCDD concentrations up to 1,000 pg/kg.

Assuming an action level of 1.0 ug/kg TCDD, approximately 27,000 yd® of soil were above action
levels at Site 8 in 1987.

Analysis of confirmation samples collected from the excavated areas and analysis of ash resulting

from the incineration process showed that residual concentrations of dioxins were below 4.7 pg/kg.

Technical Memorandums Nos. 1 through 6, Former Herbicide Orange Storage Area, Groundwater

Sampling Events (May 1994 to August 1995) - A quarterly groundwater monitoring program conducted

by ABB-ES designed to determine the impact of the dioxin-contaminated ash on groundwater quality at
Site 8A (ABB-ES, 1997a). Activities included the following:

Six rounds of quarterly groundwater samples were collected from four permanent monitoring wells

installed in the shallow aquifer.

The first four rounds of samples were analyzed for volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), herbicides, dioxins,
metals, and miscellaneous parameters. Samples collected during the final two rounds were collected

for confirmatory purposes and were analyzed for dioxins only.

Monitoring wells were installed surrounding the soil ash piles.

050307/P (Basis of Design) 2-4 CTO 0272



REVISION 0
OCTOBER 2004

Dioxin Delineation Studies (1995 to 1999) - A series of studies (delineation Phases | through VI)

conducted to assess the remaining dioxin-contaminated soil and sediment (ABB-ES, 1998a; HLA 1998,
19993, and 1999c). These studies included the following:

Delineation and characterization of dioxin in on-base soil and sediment.
Delineation and characterization of dioxin in off-base soil and sediment. Included in the off-base
studies were several phases of additional delineation activities north of the NCBC Outfall 3 known

then as the Outfall 3 Swamp, and referred to in this report as the off-base AOC.

Examination of potential impacts to groundwater at Site 8. It was shown that dioxin contamination at

Site 8 was restricted to a shallow zone of soil and that it was not migrating into groundwater.

Performance of a baseline human health and ecological risk assessment.

In addition to the studies conducted, ABB-ES completed interim corrective measures at the NCBC. The

corrective measures included the construction of two new SRTs, the replacement of two existing SRTs

and the rehabilitation of one SRT. These SRTs are located within the on-base drainage channel system.

SRTs significantly reduce the off-site migration of dioxin-contaminated soil or sediment (HLA, 2000).

Groundwater Monitoring Report (October 1998 to February 1999) - A supplemental investigation

designed to further define and characterize site-related contamination in groundwater resulting from the

storage of incinerated soils at Site 8A (HLA, 1999b). Activities included the following:

During Phase | (October 1998), shallow and intermediate groundwater samples were collected from
24 temporary well locations using Direct Push Technology (DPT) boring techniques. Samples from
six wells were collected for characterization purposes and were analyzed for VOCs, SVOCs,
pesticides/PCBs, selected chlorinated herbicides, and dioxins. Samples from 18 wells were collected

for delineation purposes and were analyzed for dioxins and VOCs only.

During Phase Il (February 1999), groundwater samples were collected from 10 permanent monitoring
well locations. The Phase Il monitoring wells were screened at shallow, intermediate, and deep
depths. Groundwater samples collected from all 10 well locations were analyzed for VOC, SVOCs,
pesticides/PCBs and chlorinated herbicides. Groundwater samples collected from 7 of 10 well

locations were analyzed for dioxins only.
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Site Characterization Report for NCBC Gulfport Off-base Area of Contamination (February and April
2002) - A study to characterize the vertical extent of sediment contamination in the swamp north of Outfall
3 and the shallow groundwater directly below sediment contamination (TtNUS, 2003e). This report

represented the seventh phase of delineation studies at the off-base AOC.

e Shallow groundwater samples were collected from six temporary well locations within the off-base
AOC.

e Seven sediment samples were collected at the surface and at a depth of 18 to 24 inches below

ground surface (bgs).
e The study found that sediment contamination was limited to the top 18 inches of sediment.

24 SURFACE WATER HYDROLOGY

The source for the following surface water drainage information and associated figures is the
Remediation Planning Document (HLA, 2000).

The NCBC surface water drainage is collected and transported to several outfalls via a network of
drainage channels. These drainage channels collect surface water from six drainage areas throughout
the NCBC. These drainage areas are shown on Figure 2-1. Sites 8A, 8B, and 8C contribute to Drainage
Area 1 (majority of Site 8A and small part of Site 8B), Drainage Area 2 (remainder of Sites 8A and 8B and
small part of Site 8C), and Drainage Area 3 (remainder of Site 8C). The drainage patterns of Drainage
Areas 1, 2, and 3 are presented in Figures 2-2, 2-3, and 2-4, respectively. Throughout the year, flow
throughout the majority of the on-base drainage channels is perennial. The remainder of the drainage

channels (upgradient) are dry for part of the year.

As shown on Figures 2-2 and 2-3, Drainage Areas 1 and 2 drain to the northwest corner of the base and
exit the base at Outfall 3 (Figure 2-1). Drainage leaving the base via Outfall 3 flows underneath 28"
Street and prior to 1995, discharged to the wetland located on the northern site of 28" Street (the off-base
AOC). In 1995, the run-off leaving the base through Outfall 3 was rerouted to the west to discharge into

Canal No. 1. Drainage in Canal No. 1 flows north to Turkey Creek.

An old drainage ditch (main channel) excavated to convey surface water through the southern portion of
the off-base AOC extends approximately 1,800 feet from Outfall 3 northwestward to Canal Road. The
surface topography of the area adjacent to this main channel is relatively level, prone to flooding, and
densely vegetated. Surface water at the northern end of this drainage channel empties into Canal No. 1

and a natural drainage feature that trends east-northeast. This natural drainageway, the southern branch
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of Turkey Creek, continues to the northeast until it reaches the confluence with the main branch of Turkey
Creek.

2.5 SOILS

In April 1994, four monitoring wells (GPT-A-1 through GPT-A-4) were installed within Site 8A. Soil
samples were collected from two of the monitoring well soil borings (GPT-A-1 and GPT-A-2) and
submitted to a geotechnical laboratory for soil classification (ABB-ES, 1997a). In February 1999, 10
monitoring wells (GPT-08-05 through GPT-08-14) were installed around the perimeter of Site 8 (HLA,

1999b). The locations of these soil borings/monitoring wells are identified on Figure 2-5.

In December 1999, HLA supervised the drilling of 22 soil borings within Sites 8A, 8B, and within the
railroad loop northeast of Site 8A. The locations of these soil borings are identified on Figure 2-5. From
each of the soil borings, soil samples were collected and submitted to a geotechnical laboratory for soil
classification. In addition, HLA collected eight soil samples from on-base drainage channels and 12
samples within the off-base AOC. These samples were also submitted to a geotechnical laboratory for

soil classification (HLA, 2000). The locations of these samples are identified on Figures 2-6 and 2-7.

In general, the soils found on base are granular with isolated locations of silty-clay, and off-base AOC
soils were found to be mostly silty-clays with isolated areas of granular soils. The soil boring logs and
geotechnical results associated with this sampling are provided in Appendix A. Survey coordinates of the

permanent monitoring wells are also provided in Appendix A.

2.6 NATURE AND EXTENT OF CONTAMINATION

2.6.1 On-base Soil and Sediment

Investigations conducted prior to 1995 identified 2,4-D, 2,4,5-T, and dioxins in media as contaminants
related to the storage and handling of HO at Site 8. Investigations occurring since 1995 have confirmed
the earlier levels of dioxins, but have not produced results with measurable 2,4-D or 2,4,5-T. These
observations have been attributed to the persistence (i.e., low volatility, resistance to chemical
breakdown) of dioxins in the environment. The results of herbicide analyses have confirmed the chemical
breakdown of 2,4-D and 2,4,5-T below detectable limits. All other analytes [VOCs, SVOCs, total
petroleum hydrocarbons (TPH), pesticides and PCBs] were detected at concentrations that did not result
in unacceptable human health or ecological risks. These results confirm historical data that HO and its

related contaminants were the only hazardous material stored at Site 8 (TtNUS, 2003a).
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The dioxin delineation studies (ABB-ES, 2000) identified a large area of surface soil and sediment
contaminated with dioxin. The source for this dioxin contamination was the 55-gallon drums of HO
formerly stored at Site 8. Leaks from these drums contaminated surface soil over a large area of Site 8.
The highly organophilic nature of dioxins prevented contamination from migrating deeper than
approximately 2 feet bgs. Subsequent transport and deposition of contaminated sediments in the
hydrologically connected network of on-base drainage channels resulted in the contamination of these
drainage channels. Figures 2-8 through 2-10 present the results of sediment and surface water sampling

used to delineate the extent of contamination within the on-base drainage channels.

Surface water has not been impacted by previous HO storage activities at Site 8. Surface water samples
have consistently produced results that confirm that the dioxin transportation mechanism in the drainage
channels is through the bedload sediments and not as dissolved or suspended particles in surface water
(ABB-ES, 1995). Figure 2-11 presents the overall extent of on-base dioxin-contaminated sediment
delineated to 38.2 ng/kg, which is the MDEQ Tier 1 TRG for restricted (industrial/occupational) use and
the preliminary remediation goal (PRG) established in the FFS (TtNUS, 2003a).

2.6.2 Off-base AOC Sediment

The levels of TCDD in sediment are significantly lower in the off-base wetlands immediately north of
NCBC Outfall 3 (i.e., the off-base AOC). The hydrogeologic conditions in these wetlands [a combination
of relatively low maximum stream velocity and highly organic sediment (ABB-ES, 2000)] result in a
favorable depositional environment. Hence, very low (less than 10 ng/kg) levels of dioxin migrated past
the Edwards property located approximately 4,000 feet downgradient from the NCBC’s Outfall 3. In 2001,
contaminated sediment from the Edwards property, the farthest downgradient area of the drainage
channels, were excavated and transported to Site 8A (TtNUS, 2002). The remaining off-base drainage
channels impacted by dioxin contamination are contained within property currently owned by
Mr. G. D. Arndt (the Arndt property) and Mr. P. W. Bennett (the Bennett property). Within this drainage
channel reach, dioxin-contaminated sediment has also been deposited outside the banks of the drainage
channels as a result of high flow conditions during major storm events. Figure 2-12 presents the extent of

contamination within the off-base AOC.

The limits of excavation were determined based on terrain changes and the results of previous studies
(ABB-ES, 1998a; HLA 1998, 1999a, and 1999c). As determined in these studies, the primary transport
mechanism of dioxin-contaminated sediment in the off-base AOC drainage channels are the high surface
water velocities associated with major storm events. These storm events are responsible for the
downstream migration of dioxin-contaminated sediment; however, the deposition of these sediments is
influenced by the elevation changes associated with three terraces identified along the drainage patterns.

Each terrace, described below, has unique depositional patterns, soil types, and vegetation:
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e Terrace 1 is located at the lowest elevation and forms the main channel. The soil surface consists
mainly of organic-rich silts and clays, and soil becomes increasingly sandy below this surface layer.
This terrace supports very little understory vegetation due to frequent flooding and poor drainage and

was identified to be the most likely to contain significant levels of dioxin contamination.

e Terrace 2 forms a margin that borders the Terrace 1 main channel but at elevations slightly higher
than Terrace 1. The organic-rich surface soil layer is thinner and contains some sand. Terrace 2

supports more understory vegetation, which visually distinguishes it from Terrace 1.

e Terrace 3 occurs along the highest elevations in the study area. The soils are well-drained, dark
brown, fine to medium sands that support abundant understory vegetation. These coarser-grained

soils are the main feature distinguishing between Terrace 3 and Terrace 2.

As determined in previous delineation studies, the boundary between Terrace 2 and Terrace 3 typically
represents the limit where dioxin-contaminated sediment has been deposited outside the banks of the
drainage channels as a result of the high flow conditions during major storm events. The boundary
between these two terraces is shown on Figure 2-12 and serves as the delineation limit for sediment
contaminated at concentrations greater than 38.2 ng/kg, the MDEQ Tier 1 TRG for restricted
(industrial/occupational) use and the PRG established in the FFS (TtNUS, 2003a) for the Arndt and
Bennett properties. Sediment sampling conducted in later phases of the off-base AOC delineation

studies validates this terrace-based delineation methodology.
Since 1995, the base has not been a source of additional dioxin-contaminated sediment for the off-base
AOC due to the installation of SRTs in the on-base drainage channels and the rerouting of discharge from

the base drainage system from Outfall 3 to Canal No. 1.

2.6.3 On-base and Off-base Groundwater

Dioxin results reported for the most recent (1999) groundwater samples collected at Site 8 do not exceed
the current MDEQ TRG or the USEPA Maximum Contaminant Level (MCL) of 30 picograms per liter
(pg/L). Dioxin results for several shallow groundwater samples collected within the off-base AOC do
exceed these criteria; however, turbidity levels reported for most of the shallow groundwater samples
indicate that the dioxin concentrations detected may be, in part, a function of suspended particulates.
Remedial actions taken to address soil and sediment are expected to indirectly address dioxin impacts to
groundwater. This assumption will be confirmed by the verification sampling to be conducted in the off-
base AOC.
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2.64 Estimated Volume of Contaminated Media

Based on the PRGs established in the FFS and vertical delineation sampling conducted in 2002 (TtNUS,
2003e), it was estimated that a total of approximately 71,000 yd3 of contaminated media would need to be
stabilized at Site 8 (TtNUS, 2003a). However, based on volume calculation refinements provided in

Appendix B, the estimated volume of contaminated media is as follows:

Material Estimated Volume
(yd?)
Site 8A Soil Ash 23,000
On-base Drainage Channels - Contaminated 20,200
Sediment
Off-base AOC - Contaminated Sediment 28,800(2>
TOTAL 72,000

1. Includes approximately 2,600 yd3 of sediment excavated from Site 8B and
8C drainage channels in the fall of 2002. The sediment currently is stored
at Site 8A.

2. Includes approximately 1,030 yd® of sediment excavated from the Edwards
property in the fall of 2001. The sediment currently is stored at Site 8A.

2.7 HUMAN HEALTH AND ECOLOGICAL ASSESSMENTS

A risk assessment (HLA, 2001) was conducted to determine if contamination in surface soil, groundwater,
and sediment related to the former storage and handling of HO at NCBC Gulfport poses potential health
risks to individuals under current and/or foreseeable future site conditions. Further, the analytical
methods and quantitation limits of the data set were reviewed to ensure that the information was usable
for the risk assessment. For additional information regarding the risk assessments performed for Site 8A
and the associated drainage systems, refer to the FFS (TtNUS, 2003a) and the human health and

ecological risk assessment (HLA, 2001).

Human Health - Surface soil and sediment samples were separated into two categories (on-base and off-
base). Dioxin levels in surface soil and sediment at Site 8 and related drainage systems exceeded
screening levels [USEPA Region lll Risk-Based Concentration (RBC) values and MDEQ Tier 1 screening
levels] in both categories. The chemicals of potential concern (COPCs) were defined as HO-related
chemicals detected in at least one sample at concentrations greater than these risk-based screening
concentrations. The results indicated that dioxin levels exceeded screening levels for soil and sediment
at Site 8 and related drainage systems. None of the surface water samples concentrations exceeded
screening level concentrations. The primary on-base risk driver for soil is the on-base resident population

where the reasonable maximum exposure (RME) is greater than the MDEQ acceptable risk range. The
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primary risk driver for sediment is the on-base residential population, which has an RME greater than the

MDEQ acceptable risk range.

A human health risk assessment amendment was also performed for Site 8 to address groundwater risks
for current and potential future land-use scenarios (TtNUS, 2003b). Similar to surface soil and sediment,
groundwater samples were separated into on-base and off-base categories. Dioxin levels in groundwater
(both on-base and off-base) exceeded screening levels established by the USEPA and MDEQ. However,
many of the samples were turbid, which may account for much of the detected dioxin concentrations.
The primary risk driver for groundwater is the hypothetical on-site resident that is exposed to surface

water/groundwater in the wetland north of Outfall 3.

Ecological - In 2001, the Navy performed a screening level ecological risk assessment that evaluated

potential risk to ecological.

In 2004, the Navy performed a Tier 3 Ecological Risk Evaluation in accordance with Mississippi
Brownfield regulations (TtNUS, 2004). This Tier 3 Ecological Risk Evaluation, conducted to develop
remedial goals, incorporated USEPA guidance (USEPA, 1997a) for Step 3 of a baseline ecological risk
assessment to estimate potential risks to ecological receptors. The Draft Tier 3 Ecological Risk
Evaluation Report was submitted to the NCBC Gulfport Tier 1 Partnering Team in June 2004 and

approval is pending. The following paragraphs contain a summary of this draft report.

Exposure pathways evaluated in the report consisted of direct contact with sediment resulting in toxicity to
invertebrates and ingestion of contaminated sediment and food items by wildlife that prey on fish and
sediment invertebrates. Effects to wildlife were evaluated by comparing modeled ingested doses to
threshold oral toxicity reference values, which are dioxin doses associated with adverse effects on
growth, survival, or reproduction. The mink was used to represent mammals that prey upon fish and
sediment invertebrates in the off-base AOC. Birds that prey on fish and sediment invertebrates in the off-

base AOC were represented by the green heron and the belted kingfisher.

Under current conditions, risks to sediment-dwelling invertebrates exist. However, the Navy has
proposed to excavate dioxin-contaminated sediment in the off-base AOC to achieve the 38.2 ng/kg
MDEQ Tier 1 Target Remediation Goal for restricted (industrial and occupational) use, a value based on
human health risk rather than ecological risk. Because of the topography at the off-base AOC, sample
locations outside the proposed remedial area delineated by 38.2 ng/kg concentrations are slightly higher
in elevation, and these drier areas provide poor conditions (and consequently less exposure) for
sediment-associated organisms. Sample locations where dioxin concentrations exceed 38.2 ng/kg

coincide with areas of organic-rich muck sediment. These areas comprise habitat for sediment
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organisms. Therefore, contamination remaining after remediation based on a sediment remediation goal
of 38.2 ng/kg would be expected to pose minimal risk (due to minimal exposure) to sediment-associated

organisms.

Sediment remedial goals for protection of wildlife were developed as indicated in the following table. A
sediment remedial goal based on risk to wildlife is defined as the sediment concentration that would result

in a food-chain hazard quotient of 1.0.

Receptor Sediment Remedial Goal for
Protection of Wildlife
Mink 86 ng/kg
Green heron 125 ng/kg
Belted king fisher 142 ng/kg

Because these remedial goals are greater than the 38.2 ng/kg sediment remedial goal proposed for
protection of human health in the off-base AOC, the remediation of sediment to 38.2 ng/kg will also be

protective of ecological wildlife.

This BOD has been prepared with the assumption that a 38.2 ng/kg remedial goal will be sufficient to
address human health and ecological risk concerns. If after review of the Draft Tier 3 Ecological
Evaluation Report, the NCBC Gulfport Partnering Team decides this remedial goal is not sufficient to
protect ecological receptors and that a lower remedial goal is needed, refinement of sediment delineation
contours, recalculation of associated excavation volumes in the off-base AOC, and other revisions to this
BOD will be required.
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3.0 PRE-DESIGN INVESTIGATION SUMMARY

TINUS performed pre-design investigations (PDIs) at Site 8A and the off-base AOC to support the RD
effort for Site 8A, contiguous on-base drainage channels, and the associated off-base AOC described in
Section 4. The objectives of the PDIs were to establish mixing ratios for the stabilization process,
evaluate bearing capacity of stabilized material, verify and identify existing site features and conditions,
delineate off-base wetlands, and obtain base topographic and feature mapping. The PDI field activities

and results are described below.

3.1 PRE-DESIGN INVESTIGATION FIELD ACTIVITIES

TtNUS and supporting subcontractors conducted the following PDIs in support of the Site 8 RD effort;

e A bench-scale treatability study was conducted in the late summer and fall of 2000.

e A follow-up pilot-scale treatability study was conducted in July and August 2001.

e A wetland specialist delineated the wetlands in the off-base AOC in October 2002.

e Ground surface topography and physical features were surveyed during October and November
2002.

The results of these PDlIs are described in the following paragraphs.

3.2 PRE-DESIGN INVESTIGATION RESULTS

3.2.1 Bench-scale Soil/Sediment Treatability Study

A bench-scale treatability study was conducted to determine whether the soil ash, contaminated on-base
sediments, and contaminated off-base AOC sediments could be excavated and consolidated into a
proportionate mixture of material (henceforth referred to as material blend) that is suitable to support a
structural cap, that could be used as a heavy equipment storage area (TtNUS, 2001a). Specifically, the
study examined the geotechnical characteristics of the material blend and its suitability to support a
Highway 20 (H20) loading as defined by the American Association of State Highway and Transportation
Officials (AASHTO, 1973). The evaluation criteria used to determine the suitability of the material blend
were a minimum California Bearing Ratio (CBR) of 20 and a minimum 28-day unconfined compressive
strength (UCS) of 50 pounds per square inch (psi).

Based on information available at the time of the bench-scale study, it was estimated that soil ash

comprised 40 percent of the total volume, on-base sediment 40 percent of the total volume, and off-base

AOC sediment 20 percent of the total volume (a 2:2:1 ratio). The first tier of bench-scale testing
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examined the load-bearing capacity of the material blend mixed in the 2:2:1 ratio and determined that its
load-bearing characteristics were unsuitable for H20 loading. A second tier of testing determined that the
addition of a relatively small amount of Type | Portland cement (i.e., 5 to 10 percent by weight) to the
material blend improved its load-bearing capacity so that it did satisfy the H20 criterion. Furthermore, the
third tier of testing determined that the compaction and load-bearing characteristics of the stabilized
material blend are not unduly sensitive to an increase in sediment content, which is the most likely
variation in the composition of the material blend to occur under field conditions. Further details of this
study are provided in the Bench-Scale Soil/Sediment Treatability Study Report for Site 8 (TtNUS, 2001a).

Since the completion of bench-scale testing, results of a vertical delineation study conducted in the off-
base AOC (TtNUS, 2003e) and refined volume estimate calculations (see Appendix B) have determined
that the estimated volume of contaminated off-base AOC sediment is approximately 28,800 yd3 (versus a
13,000 yd3 estimate prior to the study). However, the results of the third tier of bench-scale testing
indicate that this volume increase should not adversely impact the load-bearing characteristics of the

stabilized base for the structural cap.

3.2.2 Pilot-scale Soil/Sediment Treatability Study

TtNUS conducted a pilot-scale treatability study during the last half of 2001. The purpose of the pilot-
scale study was to determine the feasibility and practicality of implementing the findings of the bench-
scale treatability study on a scale representative of actual remedial operations (TtNUS, 2001b). The

primary objectives of the pilot-scale study were as follows:

e Determine the most effective methods for excavating and transporting the soil ash, contaminated on-

base sediment, and contaminated off-base AOC sediment from their current locations.

o Verify the effectiveness of a mechanical vibrating screen for the removal of oversized particles from

the material blend.

o Determine the most effective method of removing excess free water from the sediment excavated

from the on-base drainage channels and off-base AOC.

e Determine the most effective method for mixing the soil ash, contaminated on-site sediment, and
contaminated off-base AOC sediment into a homogeneous material blend and for mixing the material

blend with the required Portland cement to form the stabilized material blend.
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e Determine the most effective method of grading the stabilized material blend.

o Verify that the load-bearing capacity and dioxin leachability of the stabilized material blend are within

required technical limits.

3.2.21 Excavation

To perform the pilot-scale treatability study, material was excavated from the on-base drainage channels,
the off-base AOC, and the soil ash piles on Site 8A and transported to a materials handling pad at Site
8A. The following is a summary of the types of material found and the excavation activities performed in

each of the areas.

On-base Drainage Channel Sediment - During the bench-scale treatability study, two types of on-base,
dioxin-contaminated sediment were observed in the drainage channels. In the upper reaches of the
drainage channel system, the prevalent sediment type is a fine-grained sand with small amounts of
vegetation and organic material, 1 to 3 inches in depth. In the lower reaches of the drainage channel
system, where free-standing water is typically observed year round, additional material consisting of
decayed organic matter and settled fines is observed above the fine-grained sand. Both sediment types
were excavated during the pilot-scale treatability study. Approximately 276 yd3 of sandy sediment
(unconsolidated material) were excavated from a portion of the Site 8B drainage channels, and
approximately 120 yd3 of sandy sediment with decayed organic matter (unconsolidated material) were
excavated from the drainage channels just upgradient from NCBC Outfall 3. Due to standing water in the
drainage channel excavations, excavated materials were saturated; therefore, bed liners were used in the

dump trucks to prevent material leakage during transport to Site 8A.

Soil Ash - The soil ash stored at Site 8A is a blackish gray, fine-grained, uniformly sized silty sand.
Gravel has been placed atop the soil ash piles to reduce wind erosion of the ash. Because of the
proximity of the soil ash piles to the materials handling pad in the pilot-scale treatability study work area at

Site 8A, stockpiling the ash on the pad was not required.

Off-base AOC Sediment - The original objectives of the off-base phase of the pilot-scale treatability
study were to obtain sufficient off-base sediment for use during the stabilization/landfilling phase of the
study and also to remove all dioxin-contaminated sediment from the Edwards property in the off-base
AOC. TtNUS personnel attempted to access the Edwards property in July 2001 by constructing a
temporary gravel haul road from a 58" Avenue right-of-way. An existing gravel road was to be extended
for this purpose. Attempts to construct a haul road consisting of a woven geotextile overlaid by a layer of
gravel were not successful. After heavy machinery made several passes along the newly constructed

road, large ruts were observed. Upon consultation with the Navy, it was decided that excavation of
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sediment from the Edwards property would be postponed until November 2001 when ground conditions
were expected to be drier. For use in the stabilization/landfilling phase of the study, 80 yd?3 of off-base

AOC sediment were excavated from a location off Canal Road.

In November 2001, the haul road was constructed by extending 58" Avenue north approximately 450 feet
into the Edwards property near the southern branch of Turkey Creek. The haul road was then extended
approximately 700 feet along the southern and eastern edges of the contaminated sediment area. The
haul road was constructed with a base of cut timber, and clean native soil was used to fill in the voids
between the timber (i.e., “corduroy” road). A surface layer of gravel/limestone was then spread and

compacted above the soil layer.

Approximately 1,000 yd® of off-base AOC sediment were excavated to achieve the objective of removing
dioxin-contaminated material from the Edwards property. The off-base AOC sediment is a fine-grained
silty clay containing small amounts of vegetative matter (e.g., roots, small twigs, grass). Excavated
materials were saturated; therefore, bed liners were used in the dump trucks to prevent material leakage
during transport to the Site 8A materials handling pad for storage. Verification sampling was performed
on the remediated Edwards property and the bottom of the excavated area contained dioxins at
concentrations less than the MDEQ Tier 1 soil/sediment TRG of 4.26 ng/kg for unrestricted (residential)
use (TtNUS, 2002).

3.2.2.2 Soil Screening Tests

Soil screening tests were performed to determine how efficiently excavated material could first be
screened to remove large vegetative matter, then shredded to reduce the size of any vegetative matter
that passed through the screening process. Screening equipment was used to perform the screening
tests. The screening equipment consisted of a 9 yd3 capacity hopper with a bar screen, a shredder, a
30-inch by 40-foot conveyor, and a 4-foot by 8-foot wire mesh screen. During the screening process, the
shredder was unable to handle some of the vegetative matter such as tree roots. Therefore, because the
vegetative matter only comprised approximately 5 percent of the total volume and consisted of small-
sized particles, it was decided that screening and shredding was not a necessary step, and oversized

material was removed from the blended material when it was placed in the test pad lifts (TtNUS, 2001b).

3.2.2.3 Free-Water Removal Tests

Free-water removal tests were performed on the excavated off-base AOC sediment. After the excavated
sediment was hauled to the materials handling pad, samples were analyzed for moisture content. Three
samples were collected at various locations approximately 1 foot above the bottom of the off-base AOC

sediment stockpile. Additionally, samples were collected approximately 24 hours later from the same
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locations to approximate the free-water removal achieved during this time period. The results of this

sampling indicate that 24 hours of dewatering reduces the moisture content of the off-base AOC sediment
by an average of 6.9 percent (TtNUS, 2001b).

3.224 Mixing and Spreading Tests

Mixing and spreading tests were conducted to verify that the components of the material blend could be
mixed into a homogeneous mixture. Two lifts of the material blend were placed at the test pad during the
pilot-scale treatability study activities, and two methods of mixing/spreading were used for each of the lifts
(TtNUS, 2001b). These methods are described below.

Method 1 - For the first lift (Lift No. 1), the material blend was prepared by placing alternating bucket
loads of the material into the dump truck until the truck was full. The material was then hauled to the test
pad where a bulldozer was used to mix/spread the material. The resulting material blend loose lift was
approximately 11 inches thick, 28 feet wide, and 150 feet in length. Following the placement of the lift, a
soil stabilizer (a roto-tiller-type machine) was used to mix the material. After several passes of the soil
stabilizer, the material in the lift was visually inspected and was reported to be a homogeneous mix.
Portland cement was then added to the lift of material blend using bulldozers to spread the material and
the soil stabilizer to mix the material'. The completed lift provided a material blend stabilized with
9 percent (by weight) Portland cement (TtNUS, 2001b).

Method 2 - For the second lift (Lift No. 2), the material blend was mixed prior to loading dump trucks for
hauling to the test pad. Mixing for Lift No. 2 was performed by placing the appropriate proportions of
each of the excavated materials in a pile approximately 40 yd3 in size within the materials handling pad
and using an excavator to mix the soil for approximately 15 to 20 minutes. The material blend was then
loaded into dump trucks and hauled to the test pad where it was spread using a bulldozer. The resulting
lift was 7 inches thick, 28 feet wide, and 150 feet in length. Portland cement was then added to the lift in
the same manner as Lift No. 1. The completed lift provided a material blend stabilized with 5 percent (by
weight) Portland cement (TtNUS, 2001b).

Conclusions - After performing the two mixing/spreading procedures, it was determined that the second
method of mixing provided easier spreading and a more homogeneous mix. However, the second

method also resulted in a slower material hauling rate to the test pad area.

! Phenolphthalein was sprayed along several vertical cross sections made by shovel excavations into the lift.

Phenolphthalein in the presence of alkaline material turns pink. A uniform pink color could be observed along the
sprayed cross sections, giving an indication of the homogeneous distribution of the Portland cement throughout the
depth of the lift.
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3.2.2.5 Compaction/Geotechnical Tests

The effectiveness of the mixing and spreading tests were further evaluated by determining the
geotechnical compaction and strength characteristics of the resulting material blend. The following

paragraphs present the compaction and geotechnical test results.

Compaction - Immediately following stabilization with Portland cement, each lift of the stabilized material
blend was compacted with a smooth drum vibratory roller to achieve a minimum 90 percent of maximum
dry density in accordance with ASTM Method D2922. The density of the compacted stabilized material
blend was then field checked with a nuclear density gage in accordance with ASTM Method D698. It was
determined that Lift No. 1, with 9 percent Portland cement, required only one pass of the vibratory roller to
achieve 90 percent of the maximum dry density and Lift No. 2, with 5 percent Portland cement, required

three passes of the vibratory roller to achieve 90 percent of the maximum dry density.

Bearing Tests - CBR tests were performed at four locations on Lift No. 2 in accordance with ASTM
Method D4429. These tests were performed 3 days and 7 days after the initial compaction of the
stabilized material blend. The results of all of the CBR tests performed on the test pad were well in
excess of the minimum CBR requirement of 20. Additionally, the results of the pilot-scale treatability
study CBRs were within the range of those observed during the bench-scale treatability study (TtNUS,
2001b).

Conclusions - Both methods used to mix and grade the soil ash and contaminated sediments achieved
the compaction and strength requirements necessary to support a structural cap system that would be
subjected to AASHTO H20 loading.

3.2.2.6 Dioxin and Leachability Tests

Soil samples were collected during the pilot-scale treatability study to verify that the dioxin contamination
in the stabilized material blend is not likely to leach from the test pad lifts. Two samples of the stabilized
material blend were collected from Lift No. 1, and two samples were collected from Lift No. 2. Initially, the
samples were analyzed for dioxins in accordance with USEPA SW-846 Method 8290. TEQ
concentrations of TCDD were calculated in accordance with Interim Report on Data Methods for
Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks (USEPA, 1989). All TEQ concentrations were
less than the MDEQ Tier | restricted TRG soil/sediment dioxin criterion of 38.2 ng/kg. Next, the Synthetic
Precipitation Leaching Procedure (SPLP) (USEPA SW-846 Method 1312) was performed on the samples
with the two highest TEQ concentrations and the resulting SPLP leachates were analyzed for dioxins.

Dioxins were not detected in leachate from one sample and in the other sample, the TEQ concentration in
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the leachate was at 0.0016 pg/L. This concentration is less than the USEPA Region Il RBC of 0.45 pg/L

and the MDEQ groundwater TRG of 30 pg/L. These SPLP leachate results indicate that dioxin

contamination would not leach from the stabilized material at concentrations harmful to human health

(TINUS, 2001b). These concentrations also indicated that an implementable layer would not be required
below the stabilized material.

Additionally, one water sample (unfiltered) was collected from the sump at the materials handling pad
used during the pilot-scale treatability study. The sample was collected to evaluate the potential need for
treatment of removed free water that would collect in the materials handling pad during full-scale
remediation. The TEQ concentration for this sample was calculated to be 1.2 pg/L. This TEQ
concentration is less than the MDEQ groundwater TRG and USEPA MCL of 30 pg/L indicating that water
collected from the materials handling pad would not need to be treated before discharging to a
stormwater drainage channel (TtNUS, 2001b).

3.2.2.7 Conclusions/Recommendations

The following conclusions and recommendations were drawn from the results of the pilot-scale treatability
study (TtNUS, 2001b):

Excavation in the off-base AOC could not be effectively conducted during the rainy (summer) season

and had to be postponed to a dryer (late fall) season.

o The Pass Road gate (eastern NCBC gate) was used during the pilot-scale treatability study; however,
the use of one of the northern entrances during full-scale operations would increase

excavation/hauling rates by reducing the round-trip distance by approximately 1.5 miles.

e The use of dump trucks with gasketed tailgates should be considered for material transport during
full-scale operations. This action would eliminate material handling problems encountered with the
plastic bed liners during pilot-scale material blending activities and would result in an increase in the

material-hauling rate.

e Two methods of premixing the material blend were conducted. The first method involved loading
alternating bucket loads of the material blend components into dump trucks until the trucks were full
and then hauling the material to the test pad. The second method involved premixing the material
blend components in batch piles at the materials handling pad with a wheel excavator and then
transporting the premixed material to the test pad in dump trucks. Observations indicate that material

premixed by the second method was more homogenous than that premixed by the first method.
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However, premixing by the second method resulted in a slower material-hauling rate to the test pad

area when compared to the first method.

e The soil stabilizer effectively mixed the stabilized material blend at the test pad. After one pass of the
soil stabilizer, visual observation of the stabilized material blend and the use of an alkaline indicator

(phenolphthalein) indicated a homogenous mixture.

o Pilot-scale treatability study activities indicated that one to three passes with a vibratory roller are
required to achieve compaction results that are a minimum 90 percent of maximum dry density.
Areas of the test pad with higher moisture contents required more passes with the vibratory roller
than those with lower moisture contents. For Lift No. 1 (moisture content of 11.7 percent after cement
addition), only one pass with the vibratory roller was required to achieve 90 percent maximum dry
density. For Lift No. 2 (moisture content of 16.2 percent in the northwestern half and 18.5 percent in

the southeastern half), three passes were required.

o The results of all of the CBR tests performed on the test pad were well in excess of the minimum

CBR requirement of 20. These results were achieved by the third day of curing.

e Based on CBR results, extensive dewatering of the material blend components would not be required

during full-scale operations.

e SPLP leachate results indicated that dioxin contamination in the stabilized material blend would not

leach from the stabilized material at concentrations harmful to human health.

e Dioxin analysis conducted on a water sample collected from the materials handling pad sump
indicated that water collected from the sump during full-scale operations would not need to be treated

before it is discharged to a stormwater drainage channel.

3.23 Wetland Delineation

Appendix C presents a delineation of those areas within the off-base AOC that satisfy the definition of
wetlands used by the USEPA and the United States Army Corps of Engineers (USACE) under Section 404 of
the Clean Water Act (33 USC 1344). The USACE and USEPA define wetlands as "those areas that are
inundated or saturated at a frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs, and similar areas (40 CFR 230.3 and 33 CFR 328.3). Wetland

delineation fieldwork was conducted in October 2002. The delineation followed the routine on-site
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methodology outlined in the USACE Wetlands Delineation Manual (1987 Manual) (Environmental
Laboratory, 1987) and supplementary USACE guidance (USACE, 1992a).

With few exceptions, areas identified as wetlands according to the 1987 Manual must display evidence of

each of the following three parameters indicative of wetland conditions:

e Hydrophytic Vegetation - Defined as the sum total of macrophytic plant life growing in water or on a

substrate that is at least periodically deficient in oxygen as a result of excessive water content.

e Hydric Soil - Defined as a soil that is saturated, flooded, or ponded long enough during the growing
season to develop anaerobic conditions that favor the growth and regeneration of hydrophytic

vegetation.

o Wetland Hydrology - Defined as the sum total of wetness characteristics in areas that are inundated
or have saturated soils for a sufficient duration to support hydrophytic vegetation (Environmental
Laboratory, 1987).

Four wetland boundaries (designated as Boundaries A, B, C, and D) were identified on the off-base AOC
(Figure 3-1 of Appendix C). The boundaries enclose a single, contiguous wetland area. The southern
part of the wetland, occupying most of the central and western parts of the Bennett property, adjoins a
man-made drainage ditch that flows northwestward from Outfall 3 on the northern NCBC perimeter
(28th Street). The ditch exits the area addressed by the wetland delineation via a culvert under Canal
Road. The northern part of the wetland, occupying most of the western and northeastern part of the
Arndt property and western part of the Edwards property, lacks a distinct channel but appears to convey

surface flow in an easterly-northeasterly direction.

Boundary A marks the western edge of the wetland on the Bennett property. Boundary B marks the
eastern edge of the wetland in the southern part of the Bennett property (and on adjoining areas of
another property termed the Jebco Property). Uplands east of Boundary B (on the Jebco Property)
support a communication tower and associated guy wires. The majority of the Edwards property west of
58" Avenue and the gravel access road is wetland. Boundary C identifies a very small area of non-
wetland at the southern limit of the access road. Boundary D marks the southward extension of wetlands

in the southwestern part of the Edwards property and the southeastern part of the Arndt property.
Vegetation: Vegetation in the outer part of the wetland is dominated by a canopy of slash pine (Pinus

elliottii). Most of the pines are less than 12 inches in diameter at breast height (DBH), but occasional

trees exceed 18 inches DBH. Baldcypress (Taxodium distichum), sweetbay (Magnolia virginiana), and
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red maple (Acer rubrum) are common throughout the wetland as saplings (most of the baldcypress on the
off-base AOC is an ecotype formerly termed pondcypress). The slash pine trees are undergrown by a
dense understory of woody broad-leaved evergreen shrubs such as gallberries (llex glabra and llex
coriacea) and vines such as greenbriers (Smilax sp.). Herbaceous groundcover is variable, with some
areas virtually lacking groundcover and other areas supporting dense patches of wetland ferns such as
chain fern (Woodwardia areolata) or wetland forbs such as pitcher plant (Sarracenia leucophylla). Poison
ivy (Toxicodendron radicans) occurs frequently as a groundcover plant and occasionally as a vine

supported by trees.

The inner (wetter) part of the wetland supports forest vegetation dominated by a mixture of swamp and
bottomland tree species such as baldcypress (or pondcypress), sweetbay, and tupelo (Nyssa aquatica).
Slash pine occurs only infrequently. Most trees near the man-made drainage ditch crossing the Bennett
property are less than 12 inches DBH. Some trees in the wettest part of the Arndt and Edwards
properties are more than 18 inches DBH. Baldcypress tend to be more common in the wettest part of the
Bennett property, while sweetbay and tupelo tend to be more common in the wettest part of the Arndt and
Edwards properties. Understory and groundcover are relatively sparse throughout this inner zone of

vegetation.

The uplands adjoining the wetland support slash pine forest containing tree, sapling, and shrub species
that are generally indistinguishable from those in the forest in the outer (drier) zone of the wetlands. A
canopy of slash pines, generally similar in size and density to that in the wetlands, grows over a dense
understory of gallberries and other shrub species. The only perceptible differences between the slash
pine forest in the uplands and the wetlands are the absence of baldcypress and certain groundcover
species frequent in the wetlands. Because the upland tree cover consists mostly of species that also
occur in the wetlands, the position of the delineated boundary relies on changes in soils, hydrology, and

groundcover vegetation.

Soils - The Soil Survey for Harrison County, Mississippi (SCS, 1975) indicates that the off-base properties
are located in an area characterized by loamy and sandy soils on broad flats and floodplains. Soils in the
central part of the Bennett property are mapped in the very poorly drained Hyde soil series. Soils in the
western part of the Bennett property are mapped in the moderately well drained Harleston soil series. Soils
in the southeastern part of the Bennett property are mapped in the poorly drained Plummer soil series,
moderately well drained Harleston soil series, and somewhat poorly drained Ocilla soil series. Soils in the
northeastern part of the Bennett property, southeastern part of the Arndt property, and southwestern part of
the Edwards property are mapped in the poorly drained Plummer soil series. Soils in the remainder of the
Arndt and Edwards properties are mapped in the very poorly drained Ponzer soil series and poorly drained
Smithton soil series (SCS, 1975).

050307/P (Basis of Design) 3-10 CTO 0272



REVISION 0
OCTOBER 2004

The soil profiles observed in the field during the wetland delineation generally corroborate the soil survey
maps. Shallow soil boring samples collected from the central part of the wetland revealed shallow topsoil
more suggestive of the Smithton than the Hyde or Ponzer soil series. Soils below the topsoil were
predominantly silt loam (or fine sandy loam) with a grayish matrix color (chroma 1) interrupted with frequent
but small mottles of brighter colors (chromas 4 and higher). The matrix color refers to the predominant soil
color, and grayer matrix colors are indicative of reduced iron resulting from extended periods of soil
saturation. The low matrix chroma qualifies these soils as hydric soils based on the criteria presented in the
1987 Manual. Matrix chromas of 2 with mottling or 1 with or without mottling are typically regarded by the
1987 Manual as potentially indicative of hydric soil. The low matrix chroma in the upper 10 inches of the soil
profile is indicative of the “depleted matrix” criterion for a hydric soil (Criterion F3) established by the National
Technical Committee for Hydric Soils (NTCHS) (NRCS, 1998).

The soil boring samples taken in the drier part of the wetland (close to the wetland boundary) revealed silt
loams or fine sandy loams with grayish matrix colors (chroma 1) generally similar to soils in the inner part of
the wetland. The hydric status of these soils is also based on the low chroma matrix color criterion in the
1987 Manual and the depleted matrix criterion established by the NTCHS. The transition from hydric
(wetland) soils to upland soils is very gradual throughout the off-base AOC. Matrix chromas remain at 1 until
very close to the wetland boundary. Soils at the delineated wetland boundary and just outside of the
boundary generally display “polychromatic matrices” (matrices with blocks of differing colors but without the
spots and streaks characteristic of mottling) consisting of zones of gray (chromas 1 and 2) and yellow-gray
(chromas interim between 2 and 3). Soils dominated by the brighter yellow colors (chroma 3 and higher)

characteristic of upland soils do not occur close to the delineated wetland boundary.

Hydrology - All wetlands on the off-base properties are freshwater, nontidal wetlands. Tidal influence from

the Gulf of Mexico does not extend to areas north of NCBC Gulfport.

The ditch crossing the central part of the Bennett property contained approximately 3 inches of nearly
stagnant water at the time of the wetland delineation (October 2002). Surface flow in the ditch is to the
northwest. The ditch was straight and of nearly uniform width. The inner wetlands adjoining the ditch

were saturated to the surface and contained shallow pools of 1 to 2 inches of standing water.

Surface flow across the Arndt and Edwards properties is toward the north-northeast toward Turkey Creek,
which passes approximately 0.5 mile north of the properties. However, surface flow across the Arndt and
Edwards properties does not involve a ditch or other well-defined channel. Instead, a band of deeper

wetlands contained a series of small pools of shallow standing water separated by areas of saturated soil
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at the time of the wetland delineation (October 2002). However, low watermarks on the buttresses of

trees in this area suggest that continuous surface flow does occur episodically.

The outer (drier) zone of the wetlands was saturated to the surface or within 6 to 10 inches of the surface
at the time of the wetland delineation. The 1987 Manual treats visual observation of soil saturation within
12 inches of the surface as a primary indicator of wetland hydrology but cautions that the preceding
weather conditions must be considered. The region had experienced very heavy rainfall during
September and October 2002, with reported cumulative precipitation of 8 to 9 inches in October
compared to a normal of 3 to 4 inches and estimated precipitation of 16 to 18 inches in September versus
a normal of 4 to 5 inches (NWS, 2002). Based on these above-average rainfalls, soil saturation was
considered indicative of wetland hydrological conditions only if the saturation was within 6 to 8 inches

below the soil surface.

Classification - The ditch crossing the central part of the Bennett property would be classified as Riverine
under the classification system developed by the FWS (Cowardin et al., 1979). The Riverine system is
defined as all wetlands contained within a channel. The wetlands adjoining the ditch and all of the other
wetlands on the properties would be classified as Palustrine Forested (PFO). The Palustrine system consists
of nontidal wetlands dominated by trees, shrubs, persistent emergents, emergent mosses, or lichens. The
east-northeast surface flow across the Arndt and Edwards properties does not follow a defined channel and

thus, the wetlands supporting the flow would be classified as Palustrine rather than Riverine.

Functions and Values - Because the wetland is situated in a relatively flat landscape with little topographic
relief and a shallow water table throughout, it is unlikely to play a key role in regulating the recharge or
discharge of groundwater. The wetland lacks a large watershed clearly defined by topography and therefore
does not likely contribute to the modulation of flood flows. However, activities that partially fill the wetland
could cause increased channel flow that does not readily pass through the culvert under Canal Road.
Because of the absence of open water adjoining the wetland, the wetland clearly does not play a role in
stabilizing shorelines against wave action. However, the vegetation, especially the mature tree roots and
dense understory, functions to stabilize the soils in the wetland against surface erosion during high water

flows.

The dense vegetation in the wetland likely serves to reduce the velocity of flow discharged from NCBC
Gulfport via Outfall 3, thereby trapping at least a portion of any sediments or toxicants contained in the
surface flow. Without the dense vegetation in the wetland, the plume of soil contaminated by HO and its
by-products might have extended further downgradient (north) toward Turkey Creek. The dense and

diverse vegetation and rich soils in the wetland likely contribute substantial quantities of organic carbon,
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organically fixed nitrogen and other nutrients, and microbes and other low food chain organisms to

downgradient water bodies such as Turkey Creek (production export function).

The forested wetlands on the Bennett and Arndt properties adjoin a large area of forested wetlands to the
north providing a contiguous block of several hundred acres of habitat for species favoring swamp
habitat. Although some selective logging has recently occurred north of the Arndt property, the block still
provides an extensive swath of habitat largely unaffected by roads or agricultural or urban development.
Increasing urbanization of the landscape between NCBC Gulfport and Interstate Route 10 to the north
has reduced the regional availability of large unfragmented tracts of wetland and upland forest cover that
is required by many species of wildlife, especially many species of “forest-interior” songbirds. Although
the wetland provides terrestrial habitat, including good amphibian habitat, it provides no substantial
aquatic habitat.

The wetland and adjoining uplands have not been developed for recreation and provide few recreational
opportunities. They occupy private property that is not open to the public. Because of their urbanizing
surroundings, the properties do not appear to offer significant opportunities for hunting, and their value for
hunting will likely decrease even more in the future. The wetland does represent a regionally typical
example of swamp adjoined by wet pine flatwoods. Such features are common throughout southern
Mississippi, but urbanization is making such features increasingly infrequent in the immediate vicinity of
NCBC Gulfport. The presence of ditching in the wetland and its history of receiving surface runoff from
NCBC Gulfport has compromised the natural integrity of the wetland. The wetland is of some aesthetic
value because it provides a visually naturalistic break in the urban development fronting much of
28" Street and Canal Road.

3.24 Topographic Survey

TINUS contracted Land Surveying Inc., professional land surveyors from Gulfport, Mississippi, to
complete a topographic and point survey within Site 8A and the off-base AOC north of NCBC in October
and November 2002. The ground surface topographic survey covered the limits of Site 8A and the limits
of the delineated wetland boundary in the off-base AOC. The surveyor also identified the boundary of the
wetlands defined by the wetlands specialist in June 2001. The survey was completed using the North
American Vertical Datum of 1988 (NAVD 88) and the Mississippi State Plane Coordinate System, North
American Datum of 1983 (NAD 83). The field survey, topography and off-base AOC features are
reflected on Design Drawings C-3, C-4, and C-5.

3.3 CONCLUSIONS

The following conclusions were derived from the PDI:
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e The material blend should not be consolidated under a structural cap at Site 8A without amendment

using a stabilization agent.

e The material blend should be stabilized with 5 to 10 percent by weight of Portland cement prior to

placement under the Site 8A structural cap.

e Excavation of sediment in the off-base AOC should not be conducted during the rainy season
(typically May to September). Excavation of this material should be performed during the drier

months.

e The use of dump trucks with gasketed tailgates should be considered for material transport during
full-scale operations. Eliminating the need to replace the dump truck’s plastic bed liners on each
round trip would increase the rate of material hauling.

o Use of either pilot-scale treatability study premixing method is acceptable.

e Based on CBR results, dewatering of the material blend components would not be required during
full-scale operations.

e Most of the potentially contaminated areas within the off-base AOC (i.e., Bennett, Arndt, and Edwards
properties) meet the technical criteria for wetlands established in the 1987 USACE Wetlands

Delineation Manual.

¢ All of the wetlands within the off-base AOC are nontidal, freshwater wetlands regulated as a water of
the United States under Section 404 of the Clean Water Act.

¢ None of the wetlands within the off-base AOC are “coastal wetlands” regulated under the Mississippi
Coastal Wetlands Protection Act (Mississippi Code §49-27).
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4.0 DESIGN REQUIREMENTS

41 DESCRIPTION OF THE SELECTED REMEDY

The Agreed Order stipulated that the Navy and Air Force will manage remediation of the Herbicide
Orange Storage Area (Site 8) and associated off-base AOC as a single RA. The remediation will address
soil ash at Site 8A, contaminated sediments in on-base drainage channels, and contaminated sediments
in the associated off-base AOC. The selected remedy for Site 8A, on-base drainage channels, and
associated off-base AOC described in the FFS as Alternative 3 consists of excavation, surface water
controls, dewatering, chemical stabilization, on-base landfilling, capping, institutional controls, and
monitoring (TtNUS, 2003a).

The Remedial Action Objectives (RAOs) identified in the FFS for Site 8A, on-base drainage channels,

and the associated off-base AOC are as follows:

e Protect human health from the carcinogenic and noncarcinogenic risks associated with incidental

ingestion of, inhalation of, and dermal contact with contaminated surface soil and sediment.

e Protect human health from the carcinogenic risks associated with ingestion of and dermal contact

with on-site and off-site groundwater.

e Comply with federal and State ARARs and TBC guidance criteria in accordance with accepted
USEPA and MDEQ guidelines.

The PRGs for the soil ash, contaminated on-base sediments, and contaminated off-base AOC sediments

are summarized as follows:

1.1.1.1.1.1.1  Area and Medium PRG for Dioxin
(ng/kg)
Site 8 Soil Ash and Sediment 38.2
Non-Site 8 (on-base) Sediment 38.2
Off-base AOC Sediment 38.2

The selected remedy described in the FFS as Alternative 3 consists of excavating approximately

71,000 yd® of soil ash and sediment from Site 8A, on-base drainage channels, and the associated off-
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base AOC." Sheet piling and pumping would be used to divert surface water from areas of sediment
excavation and SRTs would be installed to minimize contaminated sediment migration. Excavated
sediment would be dewatered when required through static stockpiling. Following the excavation and
dewatering of the contaminated on-base and contaminated off-base AOC sediment, the soil ash,
contaminated sediment, incidental soil resulting from overexcavation, and size-reduced vegetative
material would be blended proportionally to form a homogeneous mixture (i.e., material blend). The
material blend would then be spread in lifts over Site 8A. Each lift would be chemically stabilized with
Portland cement. The stabilized material blend would then be covered with a rigid pavement cap

designed in accordance with MDEQ regulations and the AASHTO H20 specifications.

Additional components of the selected remedy include institutional controls and monitoring. Institutional
controls will consist of restricting access to the Site 8A stabilized material cap system and controlling
future land use. Site 8A will continue to be fenced in and posted. Post-removal site controls (PRSCs) will
be developed and implemented to prevent residential development and the use of surface water and
groundwater. Institutional controls will also include regular inspection, maintenance, and repair of the

Site 8A landfill cap system to ensure its continued structural integrity.

Monitoring will consist of regularly collecting and analyzing samples of groundwater from monitoring wells
installed downgradient from the Site 8A cap system to verify that no dioxin is leaching from the landfilled
material to the groundwater. Sediment sampling in drainage ditches downgradient of the Site 8A cap
system will also be conducted. Monitoring will be performed annually for a period of 30 years.
Additionally, monitoring wells will be installed in the off-base area north of Outfall 3 and sampled to
monitor dioxin concentrations in groundwater. Every 5 years, the status of the site will be formally

reviewed and evaluated to determine the continued effectiveness of this alternative.

4.2 PERFORMANCE STANDARDS

The FFS stipulates that the remedy be capable of managing residuals and achieving RAOs within the
boundaries of Site 8A and meet all ARARs for Site 8A, the on-base drainage channels, and the
associated off-base AOC. The performance standards specific to the activities proposed for this RA are

presented in the following sections.

' Based on volume calculation refinements provided in Appendix B, the estimated volume of contaminated media is
currently 72,000 yd3.
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4.21 Excavation

Soil ash will be excavated and transported to the materials staging area where it will be stored prior to
blending with contaminated sediments. The soil ash is currently located in piles on Site 8A and is a
product of soil incineration conducted by the USAF in the mid-1980s. Excavation of soil ash will continue
until the stabilized soil/native soil subgrade is encountered. Prior to excavating the soil ash, the area of

soil ash excavation will be cleared of brush and other vegetation.

Contaminated sediments will be excavated from on-base drainage channels that receive and convey flow
from Site 8. Contaminated sediment will also be excavated from the off-base AOC. Prior to excavation of
contaminated sediments from on-base drainage channels and the off-base AOC, these areas will be
cleared of trees, brush, and other vegetation. The contaminated sediments from these locations will be
transported to the materials handling pad where they will be dewatered and stored prior to blending with
soil ash. Excavation of contaminated sediments will continue until verification samples indicate that
contaminated sediments have been removed or that concentrations of dioxins are less than the PRGs as
indicated in the Verification Sampling and Analysis Plan (TtNUS, 2003c). An area may not be excavated

until erosion and sediment controls are in place (see Section 4.2.2).

Sediments removed from the erosion and sediment control devices during general maintenance prior to
verification that all of the contaminated sediments have been removed will be conservatively handled as
contaminated sediment and will be transported to the materials staging area to be blended, stabilized,
and placed on Site 8A. Sediments removed from the erosion and sediment control devices can be used
as backfill material after verification that contaminated sediment has been removed from the excavation

areas.

Excavation will be performed in accordance with Specification Section 02315N, “Excavation and Fill.”

4.2.2 Erosion and Sediment Control

Before excavation activities begin on site, erosion, sediment, and stormwater control devices will be
established to prevent impacts to areas adjacent to and downgradient of the excavation limits. The
erosion, sediment, and stormwater control devices will be regularly inspected and maintained during
excavation and backfilling operations and until vegetation is established. Erosion, sediment, and
stormwater control regulations of the Mississippi Commission on Environmental Quality Regulation

WPC-1 will be complied with during these activities.
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4.2.3 Chemical Stabilization/Capping

Following the excavation of soil ash at Site 8A and contaminated sediments from both on- and off-base
locations, a material blend consisting of appropriate portions of soil ash, on-base contaminated
sediments, off-base contaminated sediments, incidental soil resulting from overexcavation, and size-
reduced vegetative material will be created. This material blend will then be amended using a stabilizing
agent. The stabilized material blend will then be transported to the Site 8A placement area where it will
be graded, compacted, and capped with 12 inches of rigid pavement. The rigid pavement will be
designed in accordance with the AASHTO H20 specifications. The rigid pavement cap will be designed
to allow the area to be used for storage of heavy equipment. The graded sideslopes of the cap will not
exceed 25 percent (4H:1V), and its top surface slope will be no less than 2 percent and no greater than 5

percent to preclude ponding of stormwater.
Chemical stabilization (blending and stabilizing) will be performed in accordance with Specification
Section 02160A, “Solidification/Stabilization of Contaminated Material” and capping will be performed in

accordance with Specification Section 02755A, “Roller-Compacted Concrete Pavement.”

4.2.4 Additional Performance Standards

The selected remedy has associated activities that were not specifically identified in the FFS that must be
performed in order to satisfy ARARs. The activities and performance standards are presented in the

following sections.

Backfilling/Site Restoration

Backfilling of excavations will be performed when the appropriate PRGs are achieved. Backfilling
activities will be staged to minimize impacts to the construction sequence. The excavations located
within the on-base drainage channels will be backfilled with 6 inches of topsoil to establish final grades.
The excavation located in the off-base AOC will be backfilled with common fill to interim grades (i.e., 6
inches below final grades) and then with 6 inches of topsoil to establish final grades. Following backfilling
of excavation areas, the areas of disturbance will be restored. The on-base drainage channels will be
vegetated using the specified permanent seed mixture. The off-base AOC will be restored by
reestablishing the wetlands using the specified planting schedule. Within the limits of Site 8A, the rigid
pavement cap will not require restoration (i.e., vegetation); however, the drainage channels located within

the footprint of the site will be restored using the specified permanent seed mixture and riprap.

Backfilling will be performed in accordance with Specification Section 02315N, “Excavation and Fill.”

Restoration will be performed in accordance with Specification Section 02953, “Mitigated Wetland Area,
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Trees, Herbs, and Grasses.” The wetlands disturbed during excavation of contaminated sediment from
the off-base AOC will require restoration with indigenous wetland species. The restoration of wetlands
will be conducted in accordance with the Mississippi Department of Marine Resources’ Coastal Zone

Consistency Determination and relevant portions of the Clean Water Act (Sections 404 and 401).

Stormwater Retention

Due to the proposed changes in surface topography at Site 8A, the post-construction site conditions are
expected to produce heavier stormwater runoff. Based on a Harrison County local ordinance, if post-
construction runoff exceeds pre-construction runoff, storage of increased flow is required. The pre- and
post-construction runoff volumes must be evaluated in accordance with the Mississippi Planning and
Design Manual for the Control of Erosion, Sediment, and Stormwater (USDA, 1994) using a 25-year,

24-hour storm event.

4.3 VARIATIONS FROM PERFORMANCE STANDARDS

A cap plateau grade of not less than 2 percent or more than 5 percent was specified in the FFS to
preclude ponding of stormwater. For this BOD, a minimum cap plateau grade of 1 percent will be used.
The 1-percent slope on the plateau (storage area) of the cap will allow for storage of shipping containers.
At the same time, this slope will prevent ponding of water on the surface of the cap.

Instead of the sheet piling and pumping method presented in the FFS, SRTs, a temporary access road,
temporary channels, and diversion pumping will primarily be used to divert surface water from areas of
sediment excavation in the off-base AOC. However, sheet piling may be used in the off-base area to
prevent migration during removal. Sheet piling and pumping will likely be used for the excavation of
sediments from the on-base drainage channels.

Fly ash and/or other reagents may be used in conjunction with Portland cement to stabilize the material
blend. A mixture proportioning study was performed during the pilot-scale treatability study. However,
since that time, an increase in the total volume of contaminated sediment in the off-base AOC has been
estimated due to results of a vertical delineation study in the off-base AOC (TtNUS, 2003e). The
Contractor will be required, by specification, to perform a mixture proportioning study using the new
volume estimates and to demonstrate that the new material blend will satisfy PRGs, provide a suitable

base for the rigid pavement, and optimize use of material(s) and installation procedures.
In lieu of the multi-layer cap system specified in the FFS, the cap system will consist of a single layer of

roller-compacted concrete (RCC) designed to handle passenger vehicle, truck, and heavy fork-lift truck

loads.
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4.4 MATERIAL AND SOILS MANAGEMENT

The RA includes the excavation, stabilization, and placement beneath the Site 8A cap of soil ash,
contaminated on-base sediment, and contaminated off-base AOC sediment, and restoration of on-base
drainage channels and wetlands disturbed within the off-base AOC. The specific material/soils
management requirements for each of these items along with general material/soils management
requirements associated with all aspects of the RD are described in the following sections. Table 4-1

summarizes the cut and fill volumes for the activities that comprise the Site 8 RA.

441 General Material/Soils Management

The general material/soils management requirements associated with this RD are the installation of the
erosion, sediment, and stormwater control features and the clearing and grubbing within the limits of
disturbance. The erosion, sediment, and stormwater control features include construction
entrances/exits, a temporary access road, on-base haul roads, drainage channels, SRTs, and
decontamination pads. The locations of these features are shown on Design Drawings C-6 through C-
10.

Construction Entrances/Exits

The construction entrances/exits provide ingress and egress to Site 8A, on-base drainage channels, and
the off-base AOC. Eight construction entrances/exits will be constructed as shown on Design Drawing
C-13. The entrance/exits are to be 12 feet wide, 50 feet long, and 6 inches thick. Therefore, a total of
89 yd3 of soil will require excavation for the construction of the entrances/exits. Excavated soils

generated from the construction of the entrances/exits will be stockpiled for on-site use.

Off-base Temporary Access Road and Diversion Channel

A temporary access road and diversion channel will be constructed through the off-base AOC to provide
continuous access for construction equipment and to divert surface water flow from the excavation area.
The temporary access road and diversion channel locations are shown on Design Drawing C-8. The
temporary access road will be approximately 3,090 feet long with a width of 20 feet and an average fill
height above existing grade of 2 feet. The temporary access road will likely be constructed as a
“corduroy” road, which consists of felling trees and placing them side-by side and perpendicular to the
road alignment to provide adequate subgrade support. A compacted clean soil base will then be placed
above the “corduroy” layer followed by a gravel layer. The diversion channel located adjacent to the road

will also be approximately 3,090 feet long with an average slope of 0.1 percent.
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Approximately 860 yd3 of soil will be excavated to construct the temporary diversion channel. Soils
excavated to construct the diversion channel will be stockpiled and reused for backfill after removal of

contaminated sediments is complete.

When the 1,320 feet of temporary access road was constructed on the Edwards property during the pilot-
scale treatability study, approximately 3,100 yd® of common fill and 580 yd® of gravel/limestone were
imported from an off-site borrow source. Assuming that construction is similar for the new section of
temporary access road, it is estimated that 7,260 yd3 of common fill and 1,360 yd3 of aggregate will be
required to construct the temporary access road for the off-base AOC. After contaminated sediment
removal and wetland restoration activities are complete, 1,940 yd3 of aggregate from the new and pilot-
scale study access roads will be removed and stockpiled on site for future use. In addition, approximately
one half of the common fill used to construct the new and pilot-scale study access roads (5,180 yd®) will
be removed and stockpiled on site for future use. Minimal characterization of the common fill and

aggregate may be required, depending on the desired future use of the material.

On-base Haul Roads

To access the required reaches of on-base drainage channels, approximately 3,150 feet of haul road will
be constructed. The haul roads will be constructed on the ground surface as shown on Design Drawing
C-26. Construction of the haul roads will require a 6-inch-deep excavation that is 15 feet wide and
3,150 feet long. The location of the on-base haul roads is provided on Design Drawing C-6. This
excavation will result in 875 yd® of excavated soil to be stockpiled on site to be used to restore the area
after the haul roads are removed. To construct the haul roads, approximately 875 yd3 of aggregate and

5,250 yd? of geotextile will be required.

Decontamination Pad

The decontamination pads shown on Design Drawings C-7 through C-10 will be used to clean haul trucks
leaving the site and construction equipment used to haul and excavate soil ash and contaminated
sediment. The pad will be constructed as shown on Design Drawing C-13. No earthen cut or fill is

required for the construction of the decontamination pads.

Materials Handling Pad

The materials handling pad shown on Design Drawing C-7 will be used to stockpile excavated soil ash,
on-base contaminated sediment, off-base contaminated sediment, and miscellaneous soils resulting from

overexcavation. The materials handling pad will be constructed as indicated on Design Drawing C-14.
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Although no earthen cut is required for the construction of the materials handling pad, 6 inches of
aggregate will be required throughout the materials handling pad area, and common fill will be required to
construct the berms. It is estimated that 3,390 yd3 of aggregate and 370 yd3 of common fill will be

required to construct the materials handling pad.

Clearing and Grubbing

Clearing and grubbing will be done within the limits of disturbance identified on Design Drawings C-6
through C-10. Grubbed material from within contaminated sediment areas is addressed below. Clean

soil excavated during grubbing activities will be stockpiled for reuse during restoration activities.

4.4.2 Remediation of Soil Ash and Contaminated Sediment

The material/soils management tasks associated with the remediation of soil ash and contaminated
sediment include excavating soil ash and contaminated sediment, hauling soil ash and contaminated
sediment to Site 8A, stabilization, and constructing a structural cap over the stabilized material. The
limits of contaminated sediment presented on Design Drawings C-1 through C-5 were determined based
on terrain changes and delineation sampling conducted at Site 8, the on-base drainage channels, and the
associated off-base AOC (ABB-ES, 1998a; HLA 1998, 1999a, and 1999c). The locations of the
sediment samples collected during the previous investigations are presented on Figures 2-8 through 2-10
and Figure 2-12. Following excavation, the contaminated sediment will be placed within a materials
handling pad to allow free liquids to drain from the material before blending with soil ash, incidental soil
resulting from overexcavation, and size-reduced vegetative material. Leachate is not anticipated to
contain dioxin at concentrations greater than regulatory criteria based on leachate sampling conducted
during the pilot-scale study. During stabilization activities, residual leachate will be driven off by the heat
of hydration that occurs upon the addition of Portland cement to the material blend. Residual leachate

will also incidentally hydrate the Portland cement.

The total in-place volume of soil ash and incidental soil to be excavated at Site 8A is approximately
23,000 yd3. The total in-place volume of contaminated on-base sediments including incidental soil
resulting from overexcavation is 20,200 yds. The total in-place volume of contaminated off-base AOC
sediments including incidental soil resulting from overexcavation is approximately 27,725 yd®. Sediment
excavation volumes are based on the assumption that confirmation sampling will indicate that the

sediment remaining after initial excavation meets the RAOs.
It is anticipated that the water resulting from dewatering operations will require only clarification through

an approved sedimentation device (e.g., sediment tank) and will not require further treatment. This

assumption is based on the contaminants’ tendency to adhere to suspended solids and the results of the
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pilot-scale treatability study. The settled solids collected in the bottom of the sediment tank will be

periodically removed and blended into the remediation process.

4.4.3 Wetlands Restoration

The excavation of sediment in the off-base AOC will be performed solely in the wetland. The excavated
contaminated material volume was addressed in Section 4.4.2, and the material required for wetland
restoration was addressed in Section 4.4.1. The extent of restored wetland is presented in Design
Drawing C-22.

4.5 STABILIZED MATERIAL BLEND

The material blend will be stabilized? such that dioxin contamination does not leach from the material and
to provide a base layer capable of supporting the RCC pavement. The Contractor will be required,
through specification, to conduct mix design studies and field studies to demonstrate the effectiveness of
the final mix design in meeting the specified performance criteria. The stabilized material blend will be
placed within a 13-acre area (i.e., Site 8A “footprint”) as indicated on Design Drawings C-23 and C-24
and will range in thickness from 0.5 to 5 feet. The material blend will be stabilized to achieve a minimum
90-day compressive strength of 50 psi. A pigment may be added to the top 6 inches of the stabilized
material blend to differentiate the stabilized material blend from the overlying RCC pavement in the event
that the RCC pavement deteriorates. In addition, the top 6 inches of the stabilized material blend will

have a minimum 90-day compressive strength of 500 psi to provide a non-erodable base.

4.6 CAP LIMITS

The stabilized material blend within the limits of Site 8A will be covered with a 12-inch-thick RCC
pavement cap. The cap limits will extend over the stabilized material blend as indicated on Design
Drawings C-23 and C-24. Because Site 8A was verified clean following the incineration of contaminated
soils performed by the USAF in 1987, the RCC cap is only required where the stabilized material blend

will be placed.

4.7 CAP DESIGN

The cap consists of a 12-inch-thick RCC pavement selected by the Navy to prevent contact with the

underlying stabilized material blend and to provide a surface suitable for equipment and material storage

2 The material blend is stabilized chemically; however, in the context of pavement design, the material blend is a
“modified” soil because it does not meet the strength criteria for stabilization, which typically requires an unconfined

compressive strength of 200 psi and 500 psi for subbase and base courses, respectively (USACE, 1994).
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after construction. The integrity of the RCC pavement must be maintained to assure receptors will not
come in contact with the underlying stabilized material blend. The design is therefore controlled by the

RCC pavement'’s ability to support structural loads, namely vehicular loading.

4.71 Cap Structural Design

The RCC pavement was designed to support anticipated vehicular loads and load repetitions based on
the theoretical analysis of Westergaard supplemented by empirical modifications determined from
accelerated traffic tests and observations of pavement behavior under actual service conditions (USACE,
1992b). The RCC pavement design is based on no-load transfer at the joints (i.e., all joints and cracks
are assumed to be a free-edge condition) (USACE, 1992b). The RCC pavement design is dependent on
the anticipated traffic loads (i.e., passenger cars, trucks, and heavy fork-lift trucks), number of load
repetitions, soil subgrade strength (i.e., modulus of subgrade reaction), and RCC flexural strength. The
heavy fork-lift truck at 120,000 pounds (120 kips) controlled the RCC design. The RCC pavement base
and subbase layers (i.e., subgrade) will consist of the stabilized material blend having minimum 90-day
compressive strengths of 500 psi and 50 psi, respectively. The RCC pavement design is based on a
subgrade with compressive strength of 50 psi. The compressive strength of the top 6 inches of the
subgrade (i.e., base layer) is increased to 500 psi to provide a highly erosion-resistant base. A 12-inch-
thick RCC pavement with minimum 90-day compressive strength of 2,000 psi is adequate to support
passenger car and truck loads with a design index (DI) of 10 absent heavy pneumatic tire loads; however,
the RCC pavement would likely be inadequate to support the anticipated heavy fork-lift truck loads. In
day compressive strength of the RCC pavement must be a minimum of 4,000 psi. Specifying a 4,000 psi
28-day compressive strength was judged appropriate because it provided an increase of 400,000 load
repetitions over the load repetitions that the 3,500-psi compressive strength could withstand and is more
appropriate to withstand anticipated wear from heavy fork-lift operations. The RCC pavement calculation

is provided in Appendix B.

The specifications reflect the following criteria based on the design calculations:

e Subgrade consists of base and subbase layers (i.e., stabilized material blend). The subbase will
have a minimum compressive strength of 50 psi and the base (top 6 inches) will have a minimum

compressive strength of 500 psi to provide a highly erosion resistant base.

e RCC pavement will have a minimum 28-day compressive strength of 4,000 psi and be constructed in

two lifts with full bonding condition.

e  Minimum finished RCC pavement thickness will be 12 inches.
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4.7.2 Settlement Analysis

Settlement analysis was performed to estimate the differential settlement impact on the slope of the RCC
pavement. The settlement of the shallow sand underlying the site will occur nearly instantaneously
during construction as the stabilized material blend and RCC pavement layers are placed. The pavement
slope at completion of construction will be 1.00 percent. The estimated long-term differential settlement
between the peak of the RCC pavement and the crest of the sideslope will result in a decrease in slope
by 0.06 percent for a final slope after settlement of 0.94 percent. Surface water will therefore drain from

the RCC pavement surface. The RCC pavement settlement calculation is provided in Appendix B.

4.8 WETLAND MITIGATION

Wetland mitigation measures are an integral element in the RD for Site 8. Mitigation is defined by the
Council on Environmental Quality (CEQ) as avoiding impacts, minimizing impacts, rectifying impacts,
reducing impacts over time, and compensating for impacts (40 CFR 1508.20). For mitigation of wetland
impacts, the USEPA encourages a sequential approach considering (in order) avoidance measures,
minimization measures, and compensatory mitigation measures (USEPA, 1997b). Avoidance of wetland
disturbance was considered as part of the FFS. The RD includes best management practices intended to
minimize sedimentation of wetlands adjoining soils temporarily exposed by the proposed excavation

work. Compensatory restoration of wetlands disturbed by excavation is incorporated into the RD.

4.8.1 Description of Proposed Wetland Impacts

The proposed RA will result in the disturbance of approximately 824,200 square feet (18.9 acres) of
wetlands within the off-base AOC. Approximately 523,600 square feet (12.0 acres) of the wetlands will
be disturbed by the excavation of contaminated sediment. This acreage includes approximately
24,600 square feet (0.6 acre) of wetlands that were disturbed on the Edwards property during the pilot-
scale treatability study and approximately 499,100 square feet (11.5 acres) of wetlands that will be
disturbed on the Arndt and Bennett properties during the RA. The affected wetlands are forested
wetlands dominated by slash pine, baldcypress, and swamp tupelo. Approximately 66,600 square feet
(1.5 acres) of the wetlands will be disturbed by construction of a temporary access road approximately
22 feet in width. The remaining 234,000 square feet (5.4 acres) of wetlands will require forest removal to
accommodate work in adjoining areas and to provide trees for use in constructing a temporary access
road.

Work within the affected wetlands will commence with clearing and grubbing of forest vegetation. A

temporary access road will be constructed as a “corduroy” road, which consists of felling trees and
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placing them side-by-side and perpendicular to the road alignment to provide adequate subgrade
support. A compacted soil base is then placed above the “corduroy” layer followed by a gravel layer.
Approximately 27,700 yd® of off-base AOC sediment will then be excavated from the wetland area

contained within the Arndt and Bennett properties.

48.2 Wetland Mitigation Concept

Wetlands disturbed by excavation will be restored in situ. The excavated wetlands will be restored to the
original (existing) grade using clean fill and topsoil, seeded with regionally indigenous wetland herbs, and
allowed to develop as emergent wetlands (marshes). The restored areas will simultaneously be planted
with regionally indigenous tree seedlings, which will progressively shade out the herbs and ultimately
recreate forested wetland vegetation. The soil and gravel will be removed from the temporary access
road but the logs, which are biodegradable, will be left in place. Although it will not be possible to seed
plants or plant trees on top of the logs, the logs will decay and allow natural wetland vegetation to
gradually re-establish. The decaying logs will slowly contribute organic matter to the wetland soails,
enhancing the future growth of wetland vegetation. In the meantime, the logs will provide cover and den

sites for reptiles and mammals.

Avoidance Measures — The FFS examined several alternatives for remediating the contaminated on-
and off-base AOC sediments, including a no action alternative. It concluded that the preferred alternative
is the most effective and cost-efficient approach to protecting human health and the environment. Not
taking action to remove the contaminated sediments from the wetlands on the off-base AOC will leave the

wetland ecosystem indefinitely exposed to dioxins.

Minimization Measures — The RD specifies using best management practices throughout the excavation
process to minimize sedimentation of adjoining wetlands outside of the proposed project footprint. These
practices include the use of super silt fences on the perimeter of the excavated wetlands and temporary
and permanent vegetative stabilization of exposed soils (see Erosion, Sediment, and Stormwater Control
Plan). Temporary sediment traps will be installed within the excavated wetlands to reduce the potential

for sedimentation of adjoining undisturbed wetlands.

Compensatory Mitigation Measures — Compensatory mitigation will consist of restoring the excavated
wetlands using clean fill and topsoil followed by establishing regionally indigenous wetland vegetation.
The biodegradable tree trunks used to construct the temporary access road will be left in place to
naturally decompose, allowing indigenous wetland vegetation to establish amidst the decaying organic
matter. The net result will be no net loss of wetlands. Because it is possible to achieve no net loss

through on-site wetland restoration, off-site wetland creation was not considered as a mitigation measure.
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4.8.3 Proposed Grading and Hydrology

The excavated wetlands will be filled with clean soil and topsoil to restore its existing elevations.
Available information indicates that the wetlands are the result of a seasonally high water table. It is
therefore expected that restoration of the existing elevations will effectively restore the original
hydrological regime. No water control structures will be installed, and no other effort will be made to
artificially manipulate the hydrological regime. Six 30-inch-diameter corrugated metal culverts will be
constructed under the access road to allow for unimpeded movement of surface water and to prevent
increased ponding in adjoining areas of undisturbed wetlands during construction. The culverts will be
removed when the excavation work is completed, but the resulting breaches in the road’s base will

continue to allow surface flow.

4.8.4 Proposed Topsoil Application

Excavated areas will be backfilled with clean fill soil. The upper 6 inches of fill soil will consist of clean,
medium-texture topsoil with a minimum organic matter content of 5 percent and a maximum of 8 percent.
The topsoil will be obtained from locations free of invasive plant species. The topsoil will be rolled,
disked, and harrowed to create a seedbed. However, small imperfections in the soil surface will be
allowed to persist, thereby simulating the irregular micro-topography inherent in most natural wetland

soils.

The specifications call for the pH of the topsoil to be between 5.0 and 6.0. This pH range is more acidic
than normally specified for topsoils used in revegetation. The natural pH of the plant rooting zone (upper
12 inches) for the Plummer and Hyde soil series prevalent in the subject wetlands is reported to range
between 4.5 and 5.5 (SCS, 1975). Many plants indigenous to poorly and very poorly drained wetland
soils in the coastal plain of the southeastern United States are adapted to acidic soil conditions and might
not as readily colonize higher pH topsoil. However, use of topsoil with a pH of less than 5.0 might retard

the growth of some species.

4.8.5 Proposed Revegetation

Following installation of the topsoil, the soil surface in the disturbed wetlands will be hydroseeded with a
commercially available wetland seed mixture appropriate for nontidal marshes in the coastal plain of
Mississippi. Such mixtures typically consist of seed from indigenous rush (Juncus sp.), bulrush (Scirpus
sp.), and sedge (Carex sp.) species intermixed with seed from various indigenous wildflowers. The
rushes and bulrushes typically grow rapidly and provide good soil stabilization, while the sedges and
wildflowers typically grow slowly and increase the vegetative diversity of the stand and its appeal to

wildlife. Seeding will be timed to coincide with periods when the soil surface is saturated but not
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inundated. Certain areas that are permanently inundated might require hand planting of appropriate rush

and/or bulrush seedlings.

The seeded areas will also be planted with bare-root seedlings of slash pine (Pinus elliottii), baldcypress
(Taxodium distichum), water tupelo (Nyssa aquatica), water oak (Quercus nigra), and water hickory
(Carya aquatica) spaced on staggered 10-foot centers. The first three species are dominant in the
existing forest vegetation in the affected wetlands. Slash pine and baldcypress are commonly raised in
commercial forest plantations, and all are available as seedlings from commercial suppliers specializing
in native plant material. Water oak and water hickory are heavy-seeded tree species common in nontidal
swamps in coastal Mississippi but are generally slow to disperse and colonize new areas. Unlike many
light-seeded species that can be expected to rapidly colonize the restored wetlands, such heavy-seeded

species will not readily colonize unless planted.

The other dominant trees and shrubs in the affected wetlands are not as readily available and will not be
planted. However, it is expected that intact wetland vegetation adjoining the restored areas will serve as
a seed source that will naturally reintroduce these species. The growing trees will eventually create
shaded conditions conducive to the establishment of the other tree and shrub species through natural

succession.

Table 4-2 outlines the proposed revegetation of the wetlands on the off-base AOC. Seeding will be
performed as soon as verification sampling determines that PRGs have been achieved. Seeding of some
areas might be delayed if more than 1 inch of standing surface water is present or if surface soils are dry.
Tree seedlings will be planted in early spring while deciduous species are dormant, between February 15
and April 15. Tree planting will be delayed in areas with more than 1 inch of standing water. Tree
seedlings, especially those of baldcypress, can be quite exacting with respect to site conditions (Clewell
and Lea, 1990; Williston et al., 1980). For example, baldcypress seedlings require continuously moist

soils but can be killed by submergence for as little as 2 or 3 days (Williston et al., 1980).
Plastic tree guards will be installed around each seedling at the time of planting to protect against
browsing or other physical damage by wildlife. It is expected that the growth of the seedlings will result in

a closed-canopy wetland forest in 30 to 50 years.

4.8.6 Maintenance and Monitoring

The wetland restoration has been designed to minimize the need for maintenance following the initial
establishment of wetland vegetation. The wetland seeding will be monitored at least once every 2 weeks
until satisfactory germination is achieved. Satisfactory germination will be defined as at least 60 percent

ground coverage by the germinated stand, with no bare areas exceeding 100 square feet. Supplemental
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seeding (overseeding and/or patch seeding) will be performed as necessary to achieve satisfactory
germination. Adjustments in the seed composition, soil amendments, or timing of application will be

made as necessary to ensure that supplemental seeding events are successful.

After successful germination is attained, the restored wetlands will be monitored on a regular basis for
5 years or until it is determined that the wetlands are successfully re-established and functioning properly.
Planted tree seedlings and germinated herbaceous cover will be inspected for survival, and interim
measures will be developed and implemented as necessary to ensure adequate survival. Dead,
diseased, or damaged vegetation will be replaced unless it is determined that adequate vegetation that is
regionally indigenous has become established through natural succession (i.e., has volunteered).
Invasive vegetation such as Phragmites will be killed or removed if found to be inhibiting establishment of

desired vegetation.

4.9 EROSION, SEDIMENT, AND STORMWATER MANAGEMENT REQUIREMENTS

49.1 Erosion and Sediment Control

An erosion, sediment, and stormwater control plan was prepared and is included in this RD submission.
The plan was prepared in accordance with State of Mississippi regulations as set forth in the Mississippi
Planning and Design Manual for the Control of Erosion, Sediment, and Stormwater (USDA, 1994).
Runoff quality during the RA is addressed via erosion, sediment, and stormwater control devices located
around the perimeter of disturbed areas. Refer to the Erosion, Sediment, and Stormwater Control Plan
Report for detailed information regarding the planned controls as well as pre- and post-construction runoff

calculations.

4.9.2 Stormwater Management

Site 8A will be capped with an RCC pavement that will increase surface water runoff from the site. To
convey and store this increased flow, oversized surface water drainage channels will be constructed at
the toe of slope or limits of cap to convey surface water runoff from the cap to the existing system of
drainage channels. At one location, a Class Il reinforced concrete pipe will be placed beneath the
stabilized material blend (see Appendix B). In addition, the newly constructed drainage channels will be
grass lined with permanent erosion control matting, and portions of the channels will be lined with riprap

to reduce flow velocity from the RCC cap as it enters the drainage channels.
To provide additional on-base storage capacity to contain the slight increase in surface water runoff, on-

base channels will be overexcavated to allow topsoil placement. This will provide additional flow area in

the on-base channels once the contaminated sediment is removed.
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The remaining areas within the limits of disturbance (on-base drainage channels and off-base AOC) will
be returned to pre-construction conditions. Therefore, these areas will not require permanent stormwater

control features.

4.9.3 Floodplain Protection Measures

Although the 100-year floodplain extends to an elevation of 31 feet above seal level around Site 8, it is
not anticipated that any additional protection of the floodplain will be required other than the RCC cap
covering Site 8A.

410 OTHER DESIGN REQUIREMENTS

4101 Utilities

Underground utilities exist near Site 8A along Seventh and Ninth Streets and may exist within the off-
base AOC. The Contractor will be obligated through specification to verify all utility locations and

adequately protect the utilities before any earth-disturbing activities commence.

4.10.2 Groundwater Monitoring Wells

As part of the RA, three monitoring wells (APT-A-2, APT-A-3, and APT-A-4) within the limits of Site 8A
and six temporary wells (WG001, WG002, WG003, WG004, WG005, and WG006) within the off-base
AOC will be plugged and abandoned in accordance with the USEPA Region 4 Environmental
Investigation Standard Operating Procedures and Quality Assurance Manual (EISOPQAM, 2001). This
monitoring well abandonment procedure consists of backfilling the monitoring well with cement-bentonite
grout using a tremie pipe to within 5 feet of the existing ground surface. The monitoring well steel casing
and riser will then be cut off at a depth of 5 feet below existing grade and the remaining void space
backfilled with fill material. The temporary wells, which are constructed similar to well points, will be
removed using a backhoe or other excavation type equipment. The abandonment and removal of

monitoring wells and temporary wells will be documented.

4.10.3 Maintenance and Repair

Should any cracks appear in the RCC cap, they will be mechanically routed and sealed. Restored

wetlands will be monitored, maintained, and repaired as described in Section 4.8.6.
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4.11 POST-REMEDIAL ACTION VERIFICATION SAMPLING

Verification sampling will be performed to confirm that RA activities sufficiently achieve the remedial

objectives. The Verification Sampling and Analysis Plan (VSAP) for the Site 8 RA specifically:

e Presents the plan to confirm that dioxin-contaminated sediments excavated from the on-base
drainage channels and off-base AOC are successfully removed to levels less than the dioxin PRG of
38.2 ng/kg.

e Presents the plan to verify that off-base groundwater does not contain dioxin concentrations greater

than 30 pg/L (to be implemented after sediment removal in the off-base AOC is complete).

e Outlines the plan to verify that the subgrade of the materials handling pad to be used during the RA

contains dioxin concentrations less than 38.2 ng/kg.

In the event that additional excavation is required, it will be followed by additional verification sampling.
Verification activities contained within the VSAP were prepared using the Michigan Department of
Environmental Quality guidance document entitled “Verification of Soil Remediation” (Michigan DEQ,
1994). For additional information, refer to the VSAP (TtNUS, 2003c).

412 IMPLEMENTATION

The Contractor shall coordinate field work through the Base Environmental and Safety office for specific

requirements related to Site 8 and the associated off-base AOC.
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TABLE 4-1

MATERIAL/SOILS MANAGEMENT SUMMARY
SITE 8 BASIS OF DESIGN

GULFPORT, MISSISSIPPI

NAVAL CONSTRUCTION BATTALION CENTER

Locati Area Excavation ") Fin @ Material Disposition
ocation/Source A 3 3
(ft) (yd’) (yd’)
General (Erosion, Sediment, and Stormwater Control Facilities)
Construction entrances/exits (8 locations) 4,800 89 89 Stockpile on site for reuse
Materials handling pad 183,060 NA 3,760 Site 8B materials handling pad
Temporary diversion channel 24,720 860 NA Stockpile on site for reuse
Temporary access road (aggregate) 61,800 NA 1,360 Off-base AOC
Temporary access road (common fill) 61,800 NA 7,260 Off-base AOC
Haul roads 47,250 875 875 Stockpile on site for reuse
Decontamination pads TBD NA NA Off-base AOC, Site 8A, and Site 8B
Contaminated Media Excavation and Stabilization

Material currently contained within Site 8A 553,000 ND NA Site 8B materials handling pad

Soil ash/incidental native soil ND 23,068 NA Site 8B materials handling pad

Site 8B and 8C Sediments from October 2002 excavation

(CCl, 2003) ND 2,600 NA Site 8B materials handling pad

Edwards property sediment excavation (TtNUS, 2002) ND 1,030 NA Site 8B materials handling pad

Site 8A drainage channels ND 1,198 NA Site 8B materials handling pad
On-base drainage channels outside boundaries of Sites 8A,
8B, and 8C ND 16,417 NA Site 8B materials handling pad
Off-base contaminated sediments 499,050 27,725 NA Site 8B materials handling pad
Total volume of material blend NA 72,038 NA

Site Restoration

Site 8A (RCC) 473,190 NA 17,526 Limits of cap, Site 8A
Site 8A (high-strength stabilized material blend) 473,190 NA 8,763 Limits of cap, Site 8A
Site 8A (low-strength stabilized material blend) 473,190 NA 63,275 Limits of cap, Site 8A
Site 8A (structural fill) ND NA 8,060 Limits of cap, Site 8A
Site 8A (common fill) 79,810 NA 1,478 Site 8A drainage channels
Site 8A (topsoil) 79,810 NA 1,478 Site 8A drainage channels
On-base Drainage Channels (topsoil) 681,142 NA 12,945 On-base drainage channels
Off-base AOC (common fill) 499,050 NA 18,936 Off-base AOC
Off-base AOC (topsoil) 499,050 NA 9,695 Off-base AOC

1 Refer to Material Volume Calculation provided in Appendix B.

ND Not determined
NA Not applicable

RCC = Roller Compacted Concrete
TBD = To Be Determined




OFF-BASE AOC WETLAND RESTORATION
SITE 8 BASIS OF DESIGN

NAVAL CONSTRUCTION BATTALION CENTER
GULFPORT, MISSISSIPPI

TABLE 4-2

PLANT SCHEDULE

Botanical Common Quantity Form | Unit Size Notes
Name Name Per Acre
Pinus elliotii Slash Pine 101 Tree BR 1-year | 1. 20% of Trees
2. Space Trees 10° OC
Taxodium Baldcypress 100 Tree BR 1-year [ 1. 20% of Trees
Distichum 2. Space Trees 10° OC
Nyssa aquatica | Water 101 Tree BR 1-year [ 1. 20% of Trees
Tupelo 2. Space Trees 10° OC
Quercus nigra Water Oak 100 Tree BR 1-year [ 1. 1. 20% of Trees
2. Space Trees 10° OC
Carya aquatica | Water 101 Tree BR 1-year | 1. 20% of Trees
Hickory 2. Space Trees 10° OC
Wetland-Seed Mixture 50 Herbs | Seed | Pound | Application rate could
PLS | vary depending on

specific seed mixture
selected. Use only a
mix suited to coastal
plain in Mississippi.

BR - bare root
OC - on center (staggered grid)

Lb - pound

PLS - Pure Live Seed
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- A.1  BORING LOG SHEETS



‘LD BORING LOG

BORING NO.:

GPT-A-01

1IJECT NO.:

8504.30

PROJECT NAME: NCBC H.O. II

PAGE1 OF 1

_.LING CONTRACTOR: Ivey Drilling

DRILLER: E. Fuller

DATE STARTED: 4-12-94

COMPLETED: 4-12-94

"HOD: HSA

AUGER SIZE: 4.25"

OVA: FiD PROTECTION LEVEL: MODIFIED LEVEL D

JUND ELEV.

: NA

SOIL DRILLED: Sand

WATER LEVEL: 3.0’

TOTAL DEPTH: 15’

iGED BY: R. Fisher

CHECKED BY: R. Fisher

DATE: 4-12-94

AMPLE DEPTHIN | BLOWS PER | PEN. FIELD SCREENING MONITORING
NO. FEET 6-INCHES DESCRIPTION LAB
REC. FID UVIIR TP LEL
0-3 HSA Derk brown and gray silty clay with 0 ppm
some sand, cohesive and dry
3-5 2,4,3,8 24/8 | Gray fine to medium sand with some 70 ppm
silt, moist
5-7 5,10,11,12 | 24/22 | 5.0’ - 6.5’ gray fine to medium sand, 70 bpm !
wet
6.5’ - 7.0’ dark brown medium sand 30 ppm
with some silt, wet
T-A-01 7-9 1.3,.4,8 24/16 | 7.0' - 8.0 dark brown silty sand, wet 20 ppm
8.0’ - 8.0’ dark brown medium sand 10 ppm
with some fine sand, wet
9-11 €.6,7,12 24/18 | Dark brown medium sand, fine gravel O ppm
lens st 10’
11-13 3,5,14,21 24/18 | 11.0' - 12,0’ dark brown medium sand O ppm
12.0' - 13.0’ fine to medium gray O ppm
sand, wet
13-15 2,2,7,8 24120 | Light gray fine sand with some silt, O ppm
wet
L3
MS_SiteA.TM1

miv.11.94




TITLE: Guiipart HO II

LOG of WELL: GPT-A-O!

BORING NO. GPT-A-0l

CLIENT: U.S. NAVY, SOUTHNAVF ACENGCOM

PROJECT NO: 8504-30

CONTRACTOR: Ivey Drilling

DATE STARTED: 04/12/84

COMPLTD: 04/12/84

1]

METHOD: HSA CASE SIZE: 2 BORING DIA: 8.75" PROTECTION LEVEL: D
TOC ELEV.: NA FT1. NONITOR INST= FID TOT DPTH: 15.0F T. DPTHJO §J30FT.
LOGGEED BY: R. Fisher WELL DEVELOPMNENT DATE: 4/18/84 SITE: Site A, Former HO Starage Ar
= w Q o =
- S8 w x 9. 2z 2
Ee 24 8 YW s g SOIL/ROCK DESCRIPTION S8 &
Gk &g Z 38 &= AND COMMENTS s 3
o o < (%} 8 If! - S
|0 « I S »
CL
O | sity clay, dark brown and gray with some sand,
- ccohesive and dry.
- 70 SM 214v378 E
Sand fine to medium with some silt, gray, moist. b
-] 8"
5— 70 | sand fine to medium, gray, wet. 5.10.4.12
- 22"
30 | sand medium with some silt, dark brown, wet.
7 20 Siity sand, dark brown, wet. 13.4.8
N 18 | 10 | sand medium with some fine, dark brown, wet.
. O | gand medium, dark brown. Fine gravel lens at 10 t. Bg.7.12
§O— 18"
7 o Sand medium, dark brown. 35.14.2
- 18 Sand, tine to medium, gray, wet.
] O | sand fine with some sitt, ight gray, wet. 22.1.8
1 i
15—
total depth = 15.0 it.
20— S_SiteA.TM1

miv.11.94
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LD BORING LOG

BORING NO.:

GPT-A-02

WJECT NO.: 8504.30

PROJECT NAME: NCBC H.O. Il

PAGE1 OF 1

LLING CONTRACTOR: lvey Driling

DRILLER: E. Fuller

DATE STARTED: 4-13-94

COMPLETED: 4-13-94

THOD: HSA AUGER SIZE: 4.25" OVA: FID PROTECTION LEVEL: LEVEL B
JUND ELEV.: NA SOIL DRILLED: Send WATER LEVEL: TOTAL DEPTH: 14’
iGED BY: R. Fisher CHECKED BY: R. Fisher DATE: 4-13-94
AMPLE DEPTHIN | BLOWS PER | PEN. FIELD SCREENING MONITORING
NO. FEET 6-INCHES DESCRIPTION LAB
REC. FID UWVIIR TIP LEL
0-2 HSA Tan/uff fine to medium sand with 0 ppm
litde silt, dry
. 2-4 3,5,5,6 24/10 { Tan/buff fine to medium sand with 3 ppm
litde silt, wet
4-6 3,10,11,15 | 24/18 | Tanuff fine to medium sand with 3 ppm
litte silt, wet
6-8 1,1.8,11 24/16 | Dark brown fine to medium sand with 2 ppm
little silt, wet
8-10 5,6,7,10 24/20 | Dark brown fine 1o medium sand with O ppm
little silt, wet
10-12 1,5,4,7 24/24 | Brown medium sand with fine gravel O ppm
: and a trace of cobble, wet
12-14 2,3,6,11 24/24 | Brown medium sand with fine gravel 0 ppm
and a trace of cobble, wet
Terminate boring at 14° bgs. Redrill
with plug for monitoring well.
MS_SiteA.TM1

miv.11.84
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TITLE: Guiiport HO II

LOG of WELL: GPT-A-02

BORING NO. GPT-A-02

CLIENT: U.S. NAVY, SOUTHNAVF ACENGCOM

PROJECT NO: 8504-30

CONTRACTOR: Ivey Driiing DATE STARTED: 04/13/84 COMPLTD: 04/13/84
METHOD: HSA CASE SIZE: 2" BORING DIA: 8.75" PROTECTION LEVEL: B
TOC ELEV2NAFT. MONITOR INST= FID TOT DPTH: 14.0F 7. DPTHTO § FT.
LOGGED BY: R. Fisher WELL DEVELOPNENT DATE: 4/17/84 SITE: Site A, Former HO Storage #
. B2, = 4 g, 8 ]
£, Ew 2 W =% SOIL/ROCK DESCRIPTION 88 3
Gk Zg 2 3§ 8 AND COMMENTS e
e od 9 W oW Eo T 3
< e I S &
. L;‘ .'_ SH
0 Sand, line to medium with Ettle sit, tan/butt, dry, fil LT T
’ LT T
- 3 | sand fine to medium with kttle sBt, tan/butf, wet. [ 3558
. 10"
N 3 | sand fine to medium with kittle sit, tan/but, wet. 3,10,44,15
5'J 18" R
. 2 | sand fine to medium with Bttle sit, dark brown, wet. L= T L8
. o il
y O | Sand fine to medium with Ettle sit, dark brown, wet. o = 5.8.1.10
- | 20°
10— 0 | Sand medium with fine gravel and & trace of cobble, [T ir] 1547
brown, wet. -
. 24"
y 0 | Sand mediun with fine gravel and a trace of cobble, | . — 235,
brown, wet. u
- 24"
i total depth = 14.0 1t.
15—
20—ms_siteA.TM1 A
miv.11.94 | -6 NMEN N




LD BORING LOG

BORING NO.:

GPT-A-03

JECT NO.: 8504.30

PROJECT NAME: NCBC H.O. Il

PAGE1 OF 1

LING CONTRACTOR: tvey Drilling

DRILLER: E. Fuller DATE STARTED: 4-14-94 COMPLETED: 4-14-94

HOD: HSA

AUGER SIZE: 4.25" OVA: FID

PROTECTION LEVEL: LEVELB

WUND ELEV.: NA

SOIL

DRILLED: sand WATER LEVEL: 3.5 TOTAL DEPTH: 14’

GED BY: R. Fisher

CHECKED BY: R. Fisher

DATE: 4-14-94

FIELD SCREENING MONITORING

MPLE DEPTH IN | BLOWS PER | PEN.
NO. FEET 6-INCHES DESCRIPTION LAB
REC. FiD UWIR TP LEL
0-3 HSA Silt with same sand, cohesive, moist 5 ppm
3-8 HSA Fine to medium sand, light brown with 60 ppm
some silt, moist to wet max.
8-14 HSA Fine to medium sand, light brown with 10 ppm
some silt, wet
v
MS_SiteA.TM1
a A9

miv.11.94




TITLE: Gulfpart HO I1

LOG of ¥ELL: GPT-A~03

BORING NQ. GPT-A-03

CLIENT: U.S. NAVY, SOUTHNAVFACENGCOM

PROJECT NO: 8504-30

CONTRACTOR: Ivey Driling

DATE STARTED: 04/14/84

COMPLTD: 04/14/84

METHOD: HSA

CASE SIZE: 2"

BORING DIA: 8.75"

PROTECTION LEVEL: B

TOC ELEV.: NA FT.

MONITOR INST=FID

TOT DPTH: 14.0F T.

DPTHTOY FT.

LOGGED BY: R. Fisher

WELL DEVELOPMENT DATE: 4/16/84

SITE: Site A Former HO Storage Ar

>= w (3] )
-l =} P
=. S5 ¥ § He g2 4
Er =¥ 7 ¥ 58 SOIL/ROCK DESCRIPTION S8 g
GL gz X g 8¢ AND COMMENTS 23
W o 9 > =
23 ¢ ¥ u Ea 5
s X p) (2]
Re M
5 Sit, with some sand, coheslve, molst.
-
] BO | sand, fine to medium with some silt, light brown, molst
maX | o wet.
5-—
.
. 10 | sand fine to medium with some silt, light brown, wet.
10—
total depth = 14.0 1t.
15—
20=Ws_siteA TM1

miv.11.84
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ELD BORING LOG

BORING NO.:

GPT-A-04

OJECT NO.: 8504.30

PROJECT NAME: NCBC H.O. Ii

PAGE 1 OF 1

ILLING CONTRACTOR: Ivey Drilling

DRILLER: E. Fuller

DATE STARTED: 4-14-94

COMPLETED: 4-14-94

THOD: HSA

AUGER SIZE: 4.25"

OVA: FID PROTECTION LEVEL: LEVEL B

OUND ELEV.

: NA

SOIL DRILLED: Send

WATER LEVEL: 3.5’

TOTAL DEPTH: 13’

GGED BY: R. Fisher

CHECKED BY: R. Fisher

DATE: 4-14-94

FIELD SCREENING MONITORING

AMPLE DEPTH IN | BLOWS PER | PEN.
NO. FEET 6-INCHES DESCRIPTION . LAB
REC. FID UWIR TP LEL

0-2 Light brown silty sand, fill O ppm

2-13 Gray medium sand with fine sand and 50 ppm
littie silt at 8’ bgs
Terminate boring at 13°

MS_SiteA.TM1

miv.11.84

A-13




TITLE: Guliport HO I1

LOG of WELL: GPT-A-04

BORING NO. GPT-A-04

CLIENT: U.S. NAVY, SOUTHNAVF ACENGCOM

PROJECT NO: B504-30

CONTRACTOR: Ivey Drilling DATE STARTED: 04/14/84 COMPLTD: 04/14/94
METHOD: HSA CASE SIZE: 2" BORING DIA: 8.75" PROTECTION LEVEL: B
TOC ELEV.:NA FT. - NONITOR INST: FID TOY DPTH: 13.0F 1. DPTHTOY FT.
LOGGED BY: R. Fisher WELL DEVELOPMENT DATE: 4/18/84 SITE: Site A, Former HO Storage .
> w [&] r
0 > O = 3
o=~ w -~
£. Suw 2 B 5% SOIL/ROCK DESCRIPTION 88 3
Gt 58 z 3 e AND COMMENTS 2
23 ¢ u E® o
g 3 ]
Yy M
O { sity sand, light brown, filL
1 Sand, medium with fine, little sit, gray.
& i
4 50 |-
10—
] total depth = 13.0 1t.
15—
20— Ms_Siteh.TM1
miv.11.94 A-14




NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-05 Date Drilled: 2/2/99
Logged By: D. Carigan/R. Fields Checked By:
Contractor: Alliance Rig: Sonic
Method: Rotasonic Completion Depth : 25 Ft
Ground Elevation 31.99' msl
. 38
- E|S
£ ol g
£ 12 <
5 Q| 8
4 . gl (228 —
a Sample Despcription -] O
o-1' Fill material, brown/orange silty sand ) - SM
2]1-3 Medium brown, fine- to medium-grained sand, some silt SM
' 4]3-5' Medium gray grading to orange/tan, fine- to medium-grained sand with sorhe silt SM
6|56 Very light tan, medium to fine sand with small amount of silt SM
67 Light tan, medium to fine sand with some silt SP
8|78 Medium gray/tan, medium to fine sand with some silt SP
8-12' Medium brown/dark dray, medium to fine sand with some silt | SP
10
12
1214 Dark brown, medium to fine sand with some silt SP
14 _
14-16' Dark brown grading to medium brown/gray, medium to fine sand, some fine gravel SP
16 -
1617 Light brown, fine to medium sand with some silt, hydrated SW-
18(17-23' Light gray/brown grading to medium gray, fine to medium sand, silt, some fine gravel GW
20
22
24|23-25' Fell back into hole
26 . -
28
30

G:\Gulfport\SB_log.xIs GPT-08-05 Harding Lawson Associates



NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-06 R _Date_DnlIed 212199
Logged By: D. Carigan/R. Fields d-By.
Contractor. Alliance L S
Method:  Rotasonic Completlon Depth o 28 Ftinf
Ground Elevation 31.81' bgs ' c T e
;\ A Y E o
€l 3|2
= :
§ 2l E
[a R} Sample Despeription > [o%
10-3.5' FI" matenal orange, fine to medium s:lty sandwrthsome clay o SMISC FEIEaN
4]3.56" : Gray, fine to medium silty sand with debris.,rwood. gravel ‘ — SM
)
. |6-8' . . Tanigray, fine to medium sand with some silt 1 SM.
- |8-16"- Dark brown, fine to medium sand with some sitt SP
12
14
16 ik
. |16-21"  Medium/dark brown, fine to medium sand with some sit, fine gravel ;.. ..o = . LSMAEET
22 21-22' ﬁ'edihm brou)n, ﬁne to medlum sam; w:th some gravel — 7 SM
|22-23°  Medium gray, fine to medium clayey sand with silt CL
24 23-24': ‘Medium/dark gray, fine to medium sand, some gravel, - . i oo Spoei o SP .
".“4-inch band of clay
26 2476 Medium gray soft clay with some fine sand and sitt ~ "~ IR & S
28
30
Harding Lawson Associates

w\Gulfport\'SB_log.xis GPT-08-06



NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-07 Date Drilled: 2/2/99
Logged By: D. Carigan/R. Fields Checked By:
Contractor: Alliance Rig: Sonic
Method: Rotasonic Completion Depth 26 Ft.
Ground Elevation 31.86' msl
8
—~ r ; §)
£ n o
£ o |5
a Q| &
@ s (D] =
(=] Sample Despcription 2 O
: 0-1.5" Fill matenial, brown, fine to medium silty sand, fine gravel SP
211.5-2.5' Fill material, orange, medium to fine sand, coarse and fine gravel SM
2.54" - Medium gray, fine to medium silty sand j SM
4]
4-6'  Very light gray, fine to medium sand SP
6
6-7  Light tan, fine to medium sand with some silt SM
8179  Mediumflight tan, fine to medium sand with some silt SP
10[9-17.5' Dark brown, fine to medium sand with some silt, fine gravel SM
12]
14
16
17.5-20' Medium to dark brown, fine to medium grained silty sand SM
18
20 -
20-23' Light brown grading to medium brown then to tan, fine to medium sand with some silt SM
22
24]23-25' Light gray, fine to medium sand, gravel, with a 4-inch band of clay SM/SC
26[25-26' Medium gray clay CH
28-—_—_ S GEED GMED SN Guhp SEny GEES AVME GEIN SIS U G SEED GEED GENE GEEE GWEY SINE I S BEEE Sual GERE GES anne 0
30
G:\Guifport\SB_log.xds GPT-08-07 Harding Lawson Associates



NCBC Gulfpo;t Groundwater Monitoring Plan CTO 150

Gulfport'SB_log.xis

Boring.No.: GPT-08-08 Date Drilled: 2/2/99
Logged By: D. Carigan/R. Fields ‘|Checked By:
Contractor: Alliance Rig: Sonic
Method: . Rotasonic . Completion Depth 26 Ft.
Ground Elevation 31.72' ms! ‘ e
: - .-(_g
- E| S
S 212
£ () =
5 2|8
(a] . Sample Despcription =3 @
0-2 Fill material, mixed browns, oranges, and grays. -Fine to medium sand with silt ..SM
2 o i
2-3' Dark brown, fine to medium sand SM
4(3-3.58 - Black, organic-rich, fine sand, silt, some clay SMPT
3.5-6' Dark gray, silty clay with fine sand 1-sC
6
| 6-10' Brown grading to light gray, fine to medium sand SM
8
10 .
10-14.5' Medium gray grading to gray/tan then back to medium gray, fine to medium sand SM
12 ' :
14 :
14'5-16' Same as above with some fine to medium gravel SM
16-22" . Light gray, medium to fine sand with some fine gravel SM
18
20
22 22247 - Medium/dark gray, fine to medium sand, silt SM
24
24-26'  Same as above with small amounts of clay SM/SC
26 D SR SN SNED OWEs SIS ERGh SRmD N — S L&}
28
30
GPT-08-08 Harding Lawson Associates



NCBC Gutfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-09 .

Date Drilled: 2/4/99

Logged By: D. Carigan Checked By:
Contractor: Alliance Rig: - Sonic
Method: Rotasonic Comipletion Depth 15 Ft.
Ground Elevation 28.00' msl -
2| a
- E o>
€ @ | 2
P L
& 3|8
(=] - Sample Despcription D [0}
+ |0-0.25" - Fill material, medium brown, fine gravel SM :
210.25-4' Medium brown with pockets of orange, ﬁng sand with silt SM
14-8 Medium to light gray, medium to fine sand with silt SM
-8
8
8-15! Medium to light gray, medium to fine sand, silt SM
10
12
14
16_—__—___—-—__ —————————— L N
18
20

G:\Gulfport\SB_log xis
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NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-10 ) . |Date Drilled: 2/4/99
JLogged By: D. Carigan Checked By:
Contractor: Alliance Rig: Sonic
Method: Rotasonic Completion Depth 46 Ft
Ground Elevation 28.22' ms! ‘
2] o
o o
e 1k
p= o* 0
g 318§
o’ Sample Despcription o [}
0-0.5" Fill material, brown medium to fine sand, silt, fine to medium grave! SP
2l10.5-2.8 Dark brown, fine to mediumn sand, silt, some clay particles SM
- |2.5-6 Grayi/tan grading to light gray, fine to medium sand, silt. Slight odor at 5' - possible SM
4 sulfur or methane : : :
.6] > o .
© {6105 Medium brown, fine to medium sand, siit, fine to medium grave! SM
. ~§ .
10 N
10.5-16' Light gray, medium to fine sand, silt, fine gravel SP
12| .
r_—
| 14
16
- |16-21.58*  Medium gray, fine to medium sand with some siit, some fine gravel, and occasional SM
18 medium gravel
20
 20[27526 Miedium gray, fine t medium sand, St SM
| 24]
26] -
26-29" Dark gray, silt with fine sand, some clay particles SM/SC
28
—
30]29-29.5°  Dark gray, silty clay, medium plasticity CL
— |29.536  Dark gray clay with silt, high plasticity CH
-
34)
36
36-37" Dark gray silty clay with medium plasticity, wood fragments CL
38[37-3¢' Dark gray, medium to fine sand with silt and some clay, wood fragments SM/SC
- |38-40° Dark gray day, stiff, low plasticity, silt and fine sand, wood fragments CL
4042 . Dark gray, dense, stiff clay with siit, fine sand, wood fragments CL
42
42-46' Medium gray, very stiff sandy clay CL
44
46 — G ShAE G S R Smmm S Smmy SRED (ENE SEEE e Sugm GEES GEEL D Gans GERD SEE Gomm GELs QEED GEEY GEae AFED ASae SR -—
48| -
50
GPT-08-10

\Gulfport\SB_log.xs
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NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-11 Date Drilled: 2/2/99 - 2/4/99
Logged By: D. Carigan/R. Fields Checked By:
Contractor: Alliance "~ |Rig: Sonic
Method: Rotasonic Completion Depth 186 Ft.
Ground Elevation: 28.42' msl
8
- E|S
E » Q
£ w | 5
a O &
o e [72] —
o _ Sample Despcription > (0]
o-1' Fill material, dark gray/brown, fine to medium sitty sand SM
211-3 Gray, fine to medium sand, some clay SM
4 5—6‘ Medium gray grading to light gray, fine to medium sand, pieces of wood, debris, fine SP
gravel, odor - possibly suifur or methane
6
6-16' Medium gray, fine to medium sand, fine to medium grave! SM
8
10
12
14
16
16-19' Light gray, fine to medium sand with smail to medium sub- to well-rounded gravel SM
18
20[19-26' Dark gray, silty clay, grading into sandy clay, shell particles from 19-23' CL
22
24
26 .
26-28' Dark gray, fine to medium silty sand with small shell fragments CL
28
28-32' Dark gray silty clay, some small shell fragments, grading into higher density and CL
30 elasticity. Around 31' grades back into silty clay with some wood fragments
32
32-36" Dark gray, fine to medium silty sand with some clay particles SM/SC
34
36
36-38' Dark gray, soft, silty clay . CL
38
38-44' Dark gray clay, very stiff, some wood fragments CL

G:\Gulfport\SB_log.xis GPT-08-11 Harding Lawson Associates



NCBC Gulfport Groundwater Monitoring Plan CTO 150

40

42

|44-49' Medium gray, silty clay, very stiff CL
46

48 .

50]49-53' Brown/gray marbled with orange, clay, very stiff CL

52

53-56' Brown/gray clay, very stiff CL

56
56-66' Light gray grading into green/gray clay, very stiff, very small amount of silt CL

58

60

62

66

6676 Green/gray clay, very stiff, trace amount of silt ' CL
68 -

70

72

76
76-86' Green/gray clay, very stiff, trace amount of silt CL

78

80

82

. 186-96' ] Same as above except at 94-95' there were some rock fragments CL
88

\Guifport\SB_log.xis GPT-08-11 Harding Lawson Associates



NCBC Gulfport Groundwater Monitoring Plan CTO 150

90

92

94

96

96-106' Greenl/gray clay, very stiff, trace amount of silt CL
98 '

100

102

104|. ... ~ - -

106

106-116' Medium gray grading to green/gray silt and some clay, very stiff, low moisture CL
108] brittle, very dense o

110

_112

114

116

116-126' Medium gray, dense silt with some clay particles, higher moisture than above section | CL
118 '

120

122

124

126

126-127.58' Medium/light gray, silty clay, low to moderate moisture content, medium plasticity CL
1281127.5-129.5' Medium gray clay, silt CL

41301129.5-136' Medium gray with some gray/brown, grading to medium gray, fine to medium sand, SM
some silt

132

134

136

136-141.5'  Dark gray, fine to medium sand with small particles of green sandy clay. At 137.5- SM
138 138.5' there are wood fragments

140

G:\Gulfport\SB_log.xis GPT-08-11 Harding Lawson Associates



NCBC Gulfport Groundwater Monitoring Plan CTO 150

142]141.5-143'  Dark gray sand, fine to medium with some silt SM

144[1431445  Dark gray, dense, silty sand with green clay sC
144.5-146'  Dark gray silty clay, low plasticity, dense, stiff CL

146

146-152' Medium gray, very stiff clay, low moisture CL
148

150

152

152-154' Medium/light gray, stiff clay, low moisture but slightly higher than that above CL
154

154-164' Medium gray, very stiff clay, low moisture ' CcL
166) ... . - - i

158

160

162

164

164-164.5' Medium gray silty sand SM
166{164.5-166' Medium gray, very stiff clay, low moisture CL
166-186' Medium/dark gray, fine sand with some silt SM

168

170

172

174

176

178

180

182

184

186

188

190
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NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-12 Date Drilled: 2/6/99
Logged By: D. Carigan Checked By:
|Contractor;  Alliance Rig: Sonic
Method: Rotasonic Completion Depth 15 Ft.
Ground Elevation 31.14' msl
2| o
o E o
B & | o
(= Sample Despcription 2 ®
0-1 Fill material, medium brown, medium to fine sand, silt, fine grave! SM
2{14.5 Medium brown with some orange, fine to medium sand, silt SM
al
4.5-9' Light brown grading to medium/light brown, medium to fine sand, silt SM
6 .
8
10[9-15' Dark brown, fine to medium sand, silt, fine to medium sub-rounded gravel SM
12
14
16F———_——_____—_——_-—__—______———-
18
20
GPT-08-12 Harding Lawson Assaciates
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NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-13 Date Drilled: 2/5/99
Logged By: R. Fields ' : Checked By:
Contractor: Alliance Rig: Sonic o
Method: Rotasonic -|Compiletion Dept 37 Ft:
Ground Elevation 30.96' msl
2] o
£ o
g 16| 2
[af : Sample Despcription o216
0-1' . Fill material with fine gravel, brown fine fo medium silty sand GW
2]1-2"  Brown/orange, fine to medium silty sand SM '
2-77  Brown, fine to medium s§nd ) SP
4] - -
6
817-13' Tan/buff, fine to medium sand SP
10
12
14|13-17  Brown, fine to medium sand SP
16
18 17-22' Brown, fine to medium grained sand SP |
20
5
- |22-24' Light brown, fine to medium grained sand SP
24 '
. 24-29' Light gray, fine, siity sand SM
26
28
30{29-35' Gray, fine silty sand SM
32
34
36({35-37" Gray, silty clay CL
38F——--_———_—-- __________ - G GhuE GEmn SN TR S S L
40
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NCBC Gulfport Groundwater Monitoring Plan CTO 150

Boring No.: GPT-08-14 Date Drilled: 2/2/99

Logged By: R. Fisher/D. Carigan Checked By:
Contractor: Alliance Rig: Sonic _
Method: Rotasonic Completion Depth 26 Ft.
Ground Elevation 31.76' msl
3
o
= . E O
3 & | o
£
5 2|8
(] . Sample Despcription 2 | O
‘ 0-1.5° - Tan, fine sand, some silt, 1/2' of organic SM
. 2]1.5-5.58" Gray, fine sand, frace silt. Coarser and lighter with depth. SM
4
B6[5.5-7  Dark gray, silty sand o SM
817-10' Gray, silty sand, high oréanic content, coarse gravel at 7-8' SM
10
~]10-18*  Gray/brown, silty sand, with organic righ zones and trace gravel at 12-13' and 14-14.5' SM
12
14
16{15-17"  Brown, medium to fine sand with some silt . SM
18[17-23' . Tan, silty sand y SM
20
22
24]23-26'  Gray clay with some fine sand v CH
28
30

G:\Gulfport\SB_log.xis _ GPT-08-14 Harding Lawson Associates



Project: NCBC Guifport Site 8A
Site ID: GB-1 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 ft. bgs Depth To Water: 3.1 fi. bgs
®- g PN
€_ § ol = . L o §
EZ |86 ] 2 |sPTvaes| £§ Material Description o
2 (22| 3 se 8s
8 & @ > €
o [} ~
1 83 3,.4,5 Loose fine SAND, mottled light gray and orange, some silt, low moisture SM
2 —
4 -]
— Medium dense, fine SAND, grading from light yellow-brown to light gray to
2 100 | 10,1113 yellow-tan, little to some silt, moist SPISM
6 e — =
8 —
Top 0.5' Loose fine SAND, yellow-tan, little to some silt SPISM
3 80 3,4, 4 Bottorn 0.7' Loose fine SAND, dark brown, trace fine angular gravel, trace SP
10 — medium sand, wet :
12 —
14 — Medium dense fine SAND, grades from light tan to light orange to light brown,
. 4 100 7.7.14 few fine angular gravel, moist se
Bottomofbonng TTTTTTTT
16 — ’
18 —
20 —
Harding Lawson Associates
Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-1



Site 8 Boring Logs.xis

Project: NCBC Gulfport Site 8A
Site ID: GB-2 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 16 ft. bgs Depth To Water: 255 f.bgs
€ 8 ‘; £ : .-
-— o =
£T |Sc| & |sPTvawes| EE Material Description 8&
aR|22 g (73
817 |8 g >4
4 o] ~
f[pn_Q.aj Loose fine SAND, mottled medium gray, yellow-orange and black,
—_ 1 60 3,3,4 trace silt, slightly moist SP
Botton 0.9' Medium dense fine SAND, medium gray, trace silt, moist
2
— 2 60 8,9,9,10 Medium dense fine SAND, light gray, moist SP
4
Top 0.4' Same as above
-— 3 86 5,6.6,10 Next 0.5 Medium brown SP
‘ Next 0.4' Dark brown, odor
6
i I 100 5.6,6,7 Mef!num dense fine SAND, medium/dark brown, trace silt, few fine gravel, sp
moist
8
—_ 5 100 2,46, 5 Same as above with trace fine sub-angular to sub-rounded gravel, wet SP
10
I wol| 2.2.7.7 L9ose fine SAND, medium/dark brown, trace to no silt, few fine gravel, wet, sP
slight odor
12
Medium dense fine SAND, dark brown grading to medium brown, sand grains
- 4,4,7, . . .
7 100 7.9 getting finer with depth, wet, slight odor sp
14
— 8 100 2,4,8,9 Continuation of above: grades to medium/light brown, very fine SAND SP
18 ~—
20 —
Harding Lawson Associates
Page 1 of 1 Site ID: GB-

—’



Project: NCBC Guifport Site 8A
Site ID: GB4 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs DepthToWater:_ 3.8  fi.bgs
o -—
S ic — "
£% |25 | 2 |SPTvales| & & Material Description 28§
8° |87 | 8 £~ S 2
Medium dense fine SAND, mottled light gray, tan and orange, some silt,
- 1 93 8.9.8 slightly moist SM
2
4 —
-] 80 6 6.7 Medium dense fine SAND, grading from light brown to dark brown. Sw
2 e Dark brown sand is silty and has an odor SM
6
8 —
3 : 100 599 Medfum dense fine SAND, dark brown, few fine sub-rounded gravel, trace to SP
10 - no silt, odor
—
12 —
™ — 4 NR 8,6.9 Medium dense very fine SAND, dark brown, moist to wet, odor SP
Bcﬁcﬁ?f-b'o—‘nng- P ——
16 —
18 —
20 —
-
-
NR = Not reportad Harding Lawson Associates
ite 8 Boring Logs.xis Page 1 of 1 Site ID: GB-4



NCBC Gulfport Site BAnnex

Project:
Site ID: GB-5 Project No: 44236 0254062
Comp. Date: 12/8/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: _ 16 fi.bgs Depth To Water: 35 f bgs
* k4 =
£ _ § o e . . w8
£ |gg | & |sPTvaives| &E Material Description oz
27187 | 8 £° > 8
Loose fine SAND, motiled medium yeliow-brown and light brown, little silt,
—_ 1 100 9, 5 4 slightly moist SP
2
Top 0.4' Medium dense fine SAND, tan, moist
— 2 |5 781315 Nex1 0.9' Fine SAND, pinkish-gray, some silt, moist sp
4
—_ 3 77 19, 13,16,23 Continuation of above .SP
6
6.0 - 6.3’ Continuation of above with fine gravel SP
-_ 4 100 | 9, 12, 13, 10 6.3 - 8,0' Medium dense fine SAND, medium/dark brown, some silt, moist, SM
odor
8
d s 100 | 5.6.8 10 Medium dense fine SILTY SAND, medium/dark brown, trace fine gravel, wet, SM
odor
10
— 6 100 1,.2,5,7 Same as above SM
12 .
' . Medium dense fine SILTY SAND, medium/dark brown, trace to no silt, wet,
-1 7 100 | 11.15.18,47 odor. Trace fine sub-rounded gravei in bottom 0.5° SP
14
Medium dense fine SILTY SAND, mediumvdark brown, trace to no silt, trace
— 8 100 | 7.8, 11,14 fine sub-rounded gravel, wet, odor sp
18 —
20 —
Harding Lawson Associates
Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-5
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Project: NCBC Gulfport Site 8Annex
Site ID: GB-6 Project No: 44236 0254062
Comp. Date: 12/8/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 ft. bgs Depth To Water: 4.7 fi.bgs
(=]
= 8 ® 5 )
s5|8s |8 $E " Material Descript 8e
25188 2 SPT Values | & 8 aterial Descnption 2%
88" | 8 - -8
@ o o , C
. " [Top 0.5 Loose fine SAND, brown-orange, some silt, frace fine rounded to SM
1 87 13,3,2 sub-angular gravel, dry Next 0.9' Seashell material, white, purple and blue,
1 -ldry Next 0.4' Soft silt mixed with sheli material, black, sticky, moist ML
2 — ,
4 —
J 2 93 1,2,3 Soft SILT, medium gray, some fine sand, sticky, moist ML
6 e e
8 —
-_‘ 3 100 | 8, 11, 14, 18 Me.dlum dense fine to medium SAND, light gray/tan; fine rounded gravel, very sw
10 moist
12 —
14 — 4 NR 6,6, 12 Medium dense, fine SAND, medium gray, moist SP
Botiom of borng - TTT
16 —
18 —
20 -
—
NR = Not reported Harding Lawson Associates

ite 8 Boring Logs.xis

Page 1 of 1
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Project: NCBC Gulfport Site 8Annex
Site ID: GB-7 Project No: 44236 0254062
Comp. Date: 12/8/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 45 f.bgs
® g 5
€ g |z e £ . - 3 §
£ |gg ]| @ [SPTValues| & a Material Description Qg
a g g, b4 8 a [52] -1
8 g = =3
7 g 3 3
[+ 4 [e]
Medium dense, fine SAND, mottied brown-orange, black and medium brown, '
11 87 24, 13, 11 * |ite sin, siightiy moist SP
2 —
4 —
- 2 80 6,4,5 Loose, fine SAND, lightymedium gray, trace to little silt, moist, odor SP
6
8 —
3 100 7.8.10 Me.dlum dense, fine SAND, dark brown, trace silt, few fine rounded gravel, sP
10 — moist to wet, odor
12 —
“ -, 100 7.9,16 Medium dense, fine SAND, trace medium sand, trace fine gravel, moist to SP
wet, odor
Boﬁo?\;f?oﬁna-——-__————- _____ N Rp———
16 —
18 —
20 —
Harding Lawson Associates
Site 8 Boring Logs xis Page 1 of 1 Site 1D: GB-!



NR = Not reported

site 8 Boring Logs xis

Project: NCBC Gulfport Site 8A
Site ID: GB-8 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Drifler: Matt Howard
Drilt Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 16 fi. bgs Depth To Water: 34 ft.bgs
< _|8.|% £ ]
€ |8 Eo . - 32
£8 185 | € |sPTvaes |2 § Material Description o g
a2 |gz a @3
8- 187 |8 z* -
(/7] o o -~
Top 0.9' Loose fine SAND, mottled tight gray and yellow brown, some silt,
— 1 60 6,55, 4 slightty moist SM
Bottom 0.3' Loose fine SAND, light gray, trace silt, slightly moist
2
: 1Top 0.9' Medium dense fine SILTY SAND, mottled brown-orange and light SM
— 2 80 3,4,5,8 gray, slightly moist
Bottom 0.7 Fine SAND, light gray, slightly moist SP
4 . . .
- 3 68 4,59, 10 Medium dense fine SAND, light gray, slightly moist Sp
6
I 70 | 6.8,10, 11 Medium dense fine SAND, dark brown and medium/dark brown, trace silt, trace sP
fine rounded gravel, moist :
8 .
Top 0.3' Medium dense fine SAND, medium brown SP
— 5 95 4,7,8,14 Bottom 1.6' Medium dense fine SAND, dark brown, some silt, some fine sub- SM
rounded to rounded gravel, moist - ’
10 )
Medium dense fine SAND, dark brown, trace siit, some fine rounded gravel,
— ¢ 100 | 3.9.11,14 moist. No gravel in bottom 0.4 Sp
12
A 7 100 | 7, 14, 18, 22 Muum dense fine SAND, dark brown, few fine gravel, trace coarse sand, SP
moist
14
— 8 NR | 7,10, 14,19 Dense fine SAND, dark brown, moist SP
16 EOFOE.O_f.b_O.ﬁ_ng_ —————————— — g S e G B A e G S S S G
18 —
20 —
Harding Lawson Associates

Page 1 of 1
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Project: NCBC Gulfport Site 8A
Site ID: GB-9 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor; Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15  fl.bgs Depth To Water: 265 fi.bgs
[- ]
£% |§ B val $E Material Description 8§
22|52 S | SPTVales| g eria p @S
8° 187 | 8 3= > 5
1 100 54,4 Loose fine SAND, yellow and tan, trace silt, moist SP
2
4 —
-1 2 NR 4,56 Medium dense fine SAND, light brown and black, moist SpP
6
8 —
Medium dense fine SAND, dark brown, trace fine rounded gravel, trace to.no
3 NR 8,7,13 silt, moist to wet, odor. Contains 0.1' band of orange plastic silt at top of SP
10 — sample
12 —
W~ 4 | NnR] 257 Medium dense fine SAND, dark brown, moist, odor sp
Bo_ttoTn?f‘Foﬁn-g_-—--——-—------————-———--
16 —
18 —
20 —
NR = not reported Harding Lawson Associates
Page 1 of 1 Site ID: GB-!
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Project: NCBC Gulfport Site 8A
Site ID: GB-10 Project No: 44236 0254062
Comp. Date:  12/10/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15  f.bgs Depth To Water: 28 fbgs
o -—
« e |3 { o
g S c 0 = . . e E
£ |6 S |SPTvales| &E Material Description Q €
Q g 32z a @ (3
8° 18718 g~ ' S8
Loose, fine SAND, trace to some silt, slightly moist, medium brown from 0.0 -
| 1 Jooy 334 0.7, yeliow-tan from 0.7 - 1.5° SP
2 —
4 —
- 2 80 9,11,10 Medium dense, fine SAND, medium gray, trace to no silt, moist SP
6
8 —
i few fi i Mo
3 100 7.8, 12 Medium dense, fine SAND, dark brown, few fine angular gravel, moist to wet, sp
10 — odor
wn—
12 —
14 — Medium dense, fine SAND, grading from medium to light brown, moist to wet,
4 100 | 6.14.16 odor in brown sand SP
Bcﬁcﬁ?f?on-'ng-—---———--—_--—---—“—---
16 —
18 —
20 —
Harding Lawson Associates
jite 8 Boring Logs.xs Page 1 of 1 Site ID: GB-10
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Project: NCBC Gutfport Site 8A
-1a, -
w )y W Site 1D: GB-11 Project No: 44236 0254062
Comp. Date: = 12/10/99 Logged By: Deven Canigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: ~ 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fl. bgs Depth To Water: 38 fibgs
® e =
€ |8 > Iz . . 9 8
£% |gg| € |sPTvalwes| £E Material Description Qe
=% _g’ Sz o L2
8° (87| 8 g >
1 03 9.6.8 Medium de'nse fine SAND, trace to no silt, slightly moist, top 0.6’ light brown, sP
— bottom 0.8' tan
2 —
4 —
- 2 73 54,3 Loose fine SAND, light brown, trace patches of dark gray silty material, moist SP
6
8 —
Medium dense fine SAND, trace to no silt, moist to wét, odor, 9.0 - 9.3 light
10— 3 |0 o710 brown, 9.3 - 10.5' dark brown sp
12 —
- 100 813,15 Medium dense fine SAND, dark brown, trace to no silt, moist sP
Bcﬁér-n?fio-ri'n'g_-——-_-—'--—--__---——--_—-
16 —
18 —
20 —
Harding Lawson Assaciates
Page 1 of 1 Site {D: GB-1"
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Project: NCBC Gutfport Site 8A
Site ID: GB-12 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 3.7 f.bgs
o
3 8 *® 5 )
£Z |8 g $E Material Descripti 82
28 e e SPT Values £sg aterial Description @5
87187 | 8 - >3
1 '1 00 229 Top 0.8' Loose fine SILTY SAND, medium brown, slightly moist SM
— T Bottom 0.7 Loose fine SAND, medium brown, moist SP
2 —
4 —
- 2 NR 7.7,9 Medium dense fine SAND, grading from yellow-tan to tan to light brown, moist] SP
. .
8 —
10 3 80 77,8 Medium dense fine SAND, dark brown, trace silt, few fine angular gravel, wet SP
12 —
14 Medium dense fine SAND, medium/dark brown grading to medium brown,
4 NR 7.8.12 trace fine gravel in top 0.1°, moist SP
Baaarn.a.goﬁn.é.._..._.____._..__.._.__...___...__._..
16 —
18 —
20 —
NR = Not reported Harding Lawson Associates
te 8 Boring Logs.xis Page 1 of 1 Site ID: GB-12



Project: NCBC Gulfport Site 8A *}
Site ID; GB-13 Project No: 44236 0254062
Comp. Date: 12/9/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA ’ Rig Type: Diedrich 25
Total Depth: 15 ft. bgs Depth To Water: 3.3 ftbgs
(-]
= 8 *® = )
o~ c e -] ‘E‘ . .. (72} g
£ loag ] @ SPTValues] &£ & Material Description O
aPla3z] 3 g 5]
8- |87 18 3~ =F:
4 (e} ~
1 48 1.3.3 Jop 0.4' Loose ASH, dry
p— ' Bottom 0.3' Loose fine SAND, yellow-tan, some siit, moist SM
2 —
4 —
— 2 80 9.7.10 Mef!uum dense fine SAND, grading from tan to pinkish light brown, little silt, sp
moist R
6
- \‘
8 —
10 3 100 7,9,13 Medium dense fine SILTY SAND, dark brown ’ SM
12 —
14— 4 NR 9,10, 13 Medium dense to dense fine SAND, dark brown, trace silt, moist sP
Bst.t;:?n-af‘so—rins——---——_——-----_-—--—-—
16 —
18 —
20 —
NR = Not reported Harding Lawson Associates

Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-~



Project: NCBC Gulfport Site 8Annex
Site ID: GB-14 Project No: 44236 0254062
Comp. Date:  12/8/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Drller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 54 ft.bgs
o
e |8 |3 - 3.
== |€ [ st . L 02
£ § $g L4 SPT Values g Material Description 2 &
g |87 | 8 -3 >3
4 (=] ~
0.0-1.2' Loose fine SAND, mottled light gray, light brown-orange and dark SP
1 100 11,54 gray, trace silt, slightly moist
] 12-1.5' Loose fine SILTY SAND, black SM
2 —i
4 —
_‘ 2 67 2.5.5 L.oose t_o medium dense fine SAND, light gray ranging to medium gray, some SM
silt, moist
6
T
] Note: One of these had a small ~0.1*
8 band containing >50% fine gravel
3
3 100 3.4.5 Lor?se fine SAND, grading from dark to medium brown, little to some sit, SP é—
10 — moist to wet, odor :
12 —
13.5 - 14.7° Medium dense fine SAND, light/medium brown, trace to some SP
"= 4 100 | 9.11,14 fine sub-rounded gravel
|14.7 - 150 Same with sit ) SM
Bo—nom;fgoﬁng - -
16 —
18 —
20 —

te 8 Boring Logs.xis

Harding Lawson Associates

Page 1 of 1
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Project: NCBC Gulfport Site 8Annex
Site 1D: GB-15 Project No: 44236 0254062
Comp. Date: 12/8/99 Logged By: Deven Carigan
Contractor: Pensacola Testing ' Driller  Matt Howard
Drill Method: 6" OD HSA ) Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 4.4 fi. bgs
* g =
€_ § 2 'TE = 1o §
£ET|Ssg| 8 |sPTvaes| ££§ Material Description O e
a s 2 Z o 24 [
k3 g 8 z° 158
2] &’ o] < =
60 10.5.3 Medium stiff SILT, medium gray to dark brown/gray, trace to littie fine sand, ML
] ' trace pinkish rock material, trace wood fragments .
4 —
— 60 6.6 9 Top portion of sample is a large chunk of wood. Medium dense fine SILTY M
.2 T SAND, medium gray, moist, odor )
6
8 -
10 3 |100] 91213 Medium dense fine SAND, dark brown, trace siit, odor sp
12 —
“—- , 100 6.8 14 Medium d_ense. fine SAND, medium/dark brown, trace coarse sand, trace SP
wood, moist
Btﬁﬁ?f?oﬁn'g-——-——_- _______ P ——
16 —
18 —
20 —

Harding Lawson Associates

Site 8 Boring Logs.ds Page 1 of 1 Site ID: GB-1
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Project: NCBC Gutfport Site 8B
Site ID: GB-16 Project No: 44236 0254062
Comp. Date: 12/6/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 16 fi. bgs Depth To Water: 4.0 f.bgs
2 —-—
€ |8 3 5 _ 3
21813 F — 8%
5 ] 2 SPT Values | @& 3 Material Description 28
2° 18718 g© \ 158
85 10.7.6.7 Top 0.7° Medium dense medium SAND, medium brown, dry sp
B e Next 1,0' Medium dense medium SAND, trace to some clay, slightly moist
2
82 4.6.7 18 Top 1.0' Medium dense fine CLAYEY SAND SC
e T Next 0.7' Loose fine SAND, light gray, moist SP
4
—_ 3 65 | 10,12, 12,16 Loose fine SAND, light gray, moist SP
6 Top 1.1 Medium dense medium SAND, light gray, trace black debris and fine| SP
8 |6 12 13. 11 sub-angular gravel, wet ’
-1 4 8 e Next 0.7° Medium dense fine SAND, black, some silt, trace sub-angular SM
8 gravel
Jop 0.35' Loose fine SAND, light gray, some siit, wet SM
-] 5 85 3.3, 1.5 Next 1.4' Very loose SAND, black, trace silt, trace fine sub-rounded gravel, spP
very wet )
10
2.5.12, 15 Medium dense fine SILTY SAND, very dark brown, trace fine rounded gravel, M
— ¢ 8s D little to some medium grained light gray sand mixed throughout, very wet
12 _
100 NR 112.0 - 12.9' Continuation of above M
- 7 129-140 Medium dense fine SILTY SAND, very dark brown, wet
14 14.0 - 14 6' Medium dense fine to medium SAND, very dark brown, trace sub{ SW
oo | 3.5.11, 12 rounded gravel, wet
— 8 {1 At 14.6 -16.0' Medium dense fine SAND, dark brown, some fine sub-angular sP
gravel
16 Bottom of boring
18 —
20 —
NR = Not reported Harding Lawson Associates
Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-16



Project: NCBC Gulfport Site 88
Site ID: GB-17 Project No: 44236 0254062
Comp. Date: 12/7/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Dritier.  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 3.5 ft.bgs
o
S 8 *® 5 )
>~ - c Z‘ -] ‘é‘ . . g (/)] s
£ 19| € |SPTvValues] £ & Material Description %]
a _g’ 3z &g o
§° 5% |8 zS 3%
« < o e
a7 12.6. 7 Top 0.6' Dense fine SANDY SILT, light grayftan ML
-1 1 * Next 0.7 Medium dense, same as above )
2 —
——
4
1 2 73 4,57 - |Medium dense fine SAND, wet sP
6
8 -
3 100 7.7.9 Medium dense fine SILTY SAND, dark brown, little fine rounded gravel, trace SM
10 — coarse sand, wet
12 —
“— 100 4,6,6 Same as above M
Bo—ncﬁ?fio’n_'n-g--_-_—--—----—-—-_-—-----
16 —
18 —
20 —
Harding Lawson Associates
Site’'8 Boring Logs.xds Page 1 of 1 Site ID: GB-1:
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Project: NCBC Gulfport Site 88
Site ID: GB-19 - Project No: 44236 0254062
Comp. Date:  12/7/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller:  Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 ft. bgs Depth To Water: 5 f.bgs
[~
e |8 ";. 5 K]
-~ c [ ’é‘ . . (/2] g
L£w ldg 4 SPTValues | & & Material Description O
§ 218z 8 = 22
Q e
] 2 3. | e
Top 0.35' Stiff CLAYEY SILT, mottled medium brown, tan and black, low ML
1 90 8,7.5 moisture :
— Bottom 1,0' Medium dense fine SILTY SAND, light gray/an, low moisture SM
2 — -
4 —
Top 0.3' Medium dense fine SILTY SAND, medium orange-brown, low moisture SM
-1 2 93 6,7.8 Next 0.4 Medium dense fine SAND, light gray, moist SP
6 Next 0.7 Medium dense fine SILTY SAND, black/dark brown, wet, odor ‘SM
8 —
10 3 100 8. 10,10 Medium dense fine SILTY SAND, some fine gravel, wet, odor SM
12 —
14 — 4 100 7.8,9 Loose fine SILTY SAND, dark brown, trace fine sub-rounded gravel, wet, odor SM
Bato-m-éﬁa&-in-g- —— o — —— — o o
16 —
18 —
20 —

Site 8 Boring Logs.xis

Harding Lawson Associates
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Project: NCBC Gulfport Site 88
Site ID: GB-21 Project No: 44236 0254062
Comp. Date: 12/7/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 16 fl. bgs Depth To Water: 4 ft.bgs
[
e |8 ® £ 5
AN 3 ol Descript 8¢
E5 |32 | 5 [SPTvales] ¢g Material Description 9§
g7 |1E7 | 8 - o
0.0-1.7 Stff SILT, light gray mottled with some orange and brown, trace ML
— 1 100 | 16,8,7,7 day, dry _
17 -2.0' Medium dense fine SILTY SAND, light gray, slightly moist SM
2
Medium dense fine SILTY SAND, light gray, trace ciay, slightly moist,
— 2 80 3.6.6.8 moisture and grain size increase with depth SM
. .
Top 1.0' Medium dense fine SAND, medium and dark brown, some silt, trace
- 3 95 3,79, 1 medium sand, trace clay, very moist SM
Bottom 0.9' Medium dense fine SAND, light tan, wet
6
N 100 | 7, 12, 14. 18 wM:tdnum dense fine SAND, Iught tan, grading to medium sand in bottom 0.3, SW
8
8.0 - 8.9 Medium dense fine SILTY SAND, medium gray .
— 5 | w0482 8.9-10.0' Medium dense fine SILTY SAND, dark brown, odor SM
10
100 | 2.7.9 12 10.0 - 11.0' Medium dense fine SAND, medium brown, wet SP
— 6 torT 11.0 - 12.0° Medium dense fine SILTY SAND, dark brown, wet SM
12 / h
12.0 - 12.9' Medium dense fine SAND, medium brown, little fine rounded P
— 7 | 100]7.12,13,27 {gravel, moist \
12.9 - 14.0' Medium dense fine SANDY SILT, medium/dark brown, moist ML
14 ) /
100 | 10, 19, 24, 24 14,0 - 15.2' Medium dense fine SAND, little fine rounded gravel, moist ( SP y !
-1 8 e 15.2 - 16.0' Medium dense fine SANDY SILT, dark brown, moist, odor \] ML
16 e e e e e e e e e e e e e e e e e ] ]
Bottom of boring
18 —
20 —
Harding Lawson Associates
Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-:



Project: NCBC Gulfport Site 88
Site ID: GB-22 Project No: 44236 (254062
Comp. Date: 1217199 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 4.0 f.bgs
2 -—
= 8 ® £ T
gy < o " . L. (/2] g
EB |ss | 8 | sPTvaies| £E Material Description o
- Y a (201
8|87 | 8 2= ol
0w & 3 C2
. 00 11.6.5 0.0 - 0.7 Medium dense fine SILTY SAND, medium gray, slightly moist ML
- 1 e 0.7 - 1.5' Medium dense fine CLAYEY SAND, light gray and light brown SC
2 —
4 —
- 2 87 8,7, 8 Medium dense fine SAND, medium tan/gray, trace silt, moist SP
6 .
. —
3 100 454 Loose fine §lLTY SAND, dark and medium brown, littie fine rounded gravel, M
10 - wet
12 1
44— 4 73] 7810 Medium dense fine to medium SILTY SAND, medium brown, moist M
BOE)T";';O"__";__._.___..__._.._..___..._.._._..-_..
16 —
18 —
20 —
Harding Lawson Associates
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Project: NCBC GuHport Site 8B
Site ID: GB-23 Project No: 44236 0254062
Comp. Date: 12/7/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Drilier: Matt Howard
Drill Method: 6" OD HSA . Rig Type: Diedrich 25
Total Depth: 15 ft. bgs Depth To Water: 3.85 ft.bgs
[- ]
£ E g S| g |sPTvales| & g Material Description Q5
8187 | 8 g~ -3
(7] @ o) -
100 | 13,10, 10 0.0-0,9' Stiff ine SANDY SILT, medium brown ML
11 o 0.9 - 1.5 Medium dense fine SAND, some silt, slightly moist SM
2 -
4 —
— 5 7.7.8 Top 0.6' Loose fine SAND, tan, trace silt, trace fine sub-rounded gravel SP
% U Bottom 0.8' Medium dense fine SAND, medium brown, wet
6 .
8 —
3 87 99,10 Medium dense. fine SAND, medium tan, litile fine sub-rounded gravel, moist to sP
10 — wet
12 —
“— , 80 4,3,4 Loose fine to coarse SAND, tan, little fine sub-rounded to sub-angular gravel SwW
16 —
18 —
20 —
Harding Lawson Associates

Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB-!
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Project: NCBC Gutfport Site 88

Site ID: GB-25 Project No: 44236 0254062
Comp. Date: 12/7/99 Logged By: Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drill Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs . Depth To Water: 3.85 fi.bgs
o
e |8 |% 5. 3
£%8 |8 PT Val SE Material Description 8 e
£8 |25 | 8 [sPTvames| &5 ! P ]
8° 187 | 8 - > 8
93 16, 10. 8 Top 1.3' Stiff SILT, medium gray, some fine sand, lite clay, slightly moist ML
— 1 s Bottom 0.1' Fine SILTY SAND SM
2 —
4 —
- 73 14,17, 16 Mediurp dense fine SAND, grading from tan to light brown to medium brown, SP
trace silt
6
a —t
w0 3 100 9.7.6 sN;enc:u: t::li;atnse fine SILTY SAND, dark brown, trace fine gravel and coarse SM
— )
122 —

13.5 - 14.5' Medium dense fine SAND, medium brown, little fine sub-rounded
“— 4 |100]| 879 gravel . | sp
14.5 - 15.0' Fine SAND, dark brown, trace fine gravel

Botiom of boring

16 —

18 —

20 —

Harding Lawson Associates
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Project: NCBC Gulfport Site 8B

Site ID: GB-26 Project No: 44236 0254062
Comp. Date: 12/8/99 Logged By. Deven Carigan
Contractor: Pensacola Testing Driller: Matt Howard
Drilt Method: 6" OD HSA Rig Type: Diedrich 25
Total Depth: 15 fi. bgs Depth To Water: 45 f.bgs
(-]
e |g |% £ =
= |§ g £E . o 8 2
£5 g s g SPT Values | & g Material Description 3 S
<] 3 @ g €
[ 4 o | -~
] 0.0-09" Dense fine SAND, dark gray, trace silt, low moisture
1 93 | 12,10, 8 0.9 - 1.5 Medium dense fine SAND, mottied light gray and orange-brown, SP
] trace silt, low moisture
2
-
4 —
4.5 - 4.7 Loose fine SAND, medium brown, dry
-1 2 100 ] 12,6,4 {4.7 - 5.7 Medium dense fine SAND, pinkish gray, moist SP
6 18.7 - 6,0' Medium dense fine SAND, biack, little sitt, moist
8 —
9.0-9F Medium dense fine SILTY SAND, dark brown, moist  §.3-97 Dense fine SILTY SM
3 100 10,6.7 SAND, dark brown, moist 9.7 - 105 Medium dense fine SAND, medium/dark brown, ttle sit, | SP
10 — trace fine sub-rounded gravel, moist to wet
12 —
14 — : Medium dense fine SAND, medium brown, trace to little fine gravel, trace
4 ‘ 100 458 coarse sand, trace silt, moist to wet : Sw
Ba.;m._orba.in_g_____.....___-_._._....__._...._..__
16 —
18 —
20 —
—]
Harding Lawson Associates
Site 8 Boring Logs.xis Page 1 of 1 Site ID: GB



A.2 GEOTECHNICAL LABORATORY RESULTS



"L Soils Analysis]

Booting GPY- A-\

= ' 1o Q' bsf
[NCLE SIZE ANALYSIS
| D—422
it Name: ABB Sample 1.D.: 37661007

|- Desc.:  ABB/GULFPORT

Number: LRDO1000.XY.GP

ttention: Ms. P. Baxter

Client Sample |.D.. GP

1-A-1

Date Analyzed:

05/06/94

INITIAL SAMPLE MASS HYGROSCOPIC MOISTURE CONTENT
Units Units
: Dry Sample g 50.00 Can No. - [ ]
ture Cont % 0.00 Gross Wet Mass g 50.00
Dry Mass g 50.00 (M) Gross Dry Mass g 50.00
#10 sieve % 100.00 (B) Moisture Mass o] 0.00(
; of total sample represented Tare Mass g 0.00
mass used in hydrometer test Dry Soil Mass g 50.00
= (M/B) x 100 = 50.00 g Moisture Content % 0.00
ometer No.: 87026 Type: 152H ‘
ersing Agent: Sodium Hexametaphosphate
unt Used: 50 ml Specific Gravity: 2.65
Material Retained On 75 um Sieve After Washing ]
J Net ] Percent Accum.
/e Gross . Tare Mass Retained Retained STD ‘Percent
Mass Mass Indiv.  Accumulative individual Accumutative Sieve Passing
2.0# 430.03 428.75 1.8 —- 26 26 0.850mm 97.4
4yo# 40159  395.05 6.5 78 131 156 0.425mm 84.4
80# 370.31 337.15 33.2 410 66.3 82.0 . 0.180mm 18.0
|00#  361.04 357.60 3.4 44.4 6.9 88.8 0.150mm 11.2
100# 36953 367.91 1.6 46.0 3.2 92.1 0.075mm 7.9
L200# 360.30 360.22 0.1 46.1 0.2 92.2 <0.075mm 7.8
Elapsed. Corr. Particle Pct
Reading Time Time  Hydrom Temp Hydrom Diam. Sail
Jday Hr Min (min) Reading °C Reading (mm) Susp.
5 7 09 0 -- 21.2 - - -
5 7 10 0.67 110 212 57 0.0626 114
5 7 40 30 9.0 212 3.7 0.0095 7.4
5 8 10 €0 85 211 3.2 0.0067 6.4
5 1 10 240 80 210 27 0.0034 5.4
5 3 10 480 75 210 2.2 0.0024 4.4
6 7 10 1440 7.0 211 1.7 0.0014 3.4
Approved By: FMEA_LLQ Date: s/ éﬂ/
Fred Bickell v o

Inorganics Supervisor

MS_SiteA.TM1
miv.11.94
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Date Collected 04/712/94
Date Received: 04/15/94
Sample Matrix: Soit

Sample Description:

Report of Analytical Results
' INORGANICS

Client Sample ID: GP1-A-1
Lab ReferenceNum: RD-37881
Lab Semple 1D RD-37881-001

CATEGORY NAME
Analytical Parameter

Reporting Date of Analytical
Level Analysis Method(s)

GENERAI.
Mm sture

DEMAND AND GEHEML NGAHXC
Total ‘Organic Carbon
Total Petroleum Hydrocarbons

Frcd B 516 74
701) Approved By !
Quatity Analytical Laboratories (QAL), Inc. -- Redding » 00 0 O O 4
MS_SiteA. TM1
miv.11.94

rRF/€ [4Y



- : RLocin G?‘\-‘A’L
_Soils Analysis] @4 ' by s

{TICLE SIZE ANALYSIS . o
M D-422 '
:nt Name:  ABB Sample 1.D.: 37881002
oj. Desc.:  ABB/GULFPORT Client Sample I.LD.: GP1-A-2
.Number.  LRDO1000.XY.GP Date Analyzed:  05/06/94
Attention: Ms. P. Baxter :
INITIAL SAMPLE MASS HYGROSCOPIC MOISTURE CONTENT
Units Units
s Dry Sample g 50.00 Can No. -— [ ]
sture Cont % 0.00 Gross Wet Mass g 50.00
", Dry Mass a 50.00 (M) Gross Dry Mass g 50.00}
s #10 sieve % 100.00 (B) Moisture Mass g 0.00
is of total sample represented Tare Mass o} 0.00
rmass used in hydrometer test Dry Soil Mass g 50.00
= (M/B)x 100 = 50.00 g Moisture Content % 0.00
rometer No.: 87026 Type: 152H
ersing Agent: Sodium Hexametaphosphate
sunt Used: 50 ml Specific Gravity: 2.65
Material Retained On 75 um Sieve After Washing ]
D Net Percent Accum.
ve  Gross Tare Mass Retained Retained STD Percent
¢ Mass Mass Indiv. Accumutative Individua! Accumulative  Sieve Passing
#  429.83 428.77 1.2 —-- 23 23 0.850mm §7.7
#  404.08 385.02 9.1 10.2 1841 20.4 0.425mm 79.6
# 37298  337.12 35.9 461 717 92.2 0.180mm 7.8
100#  359.84 357.53 2.3 48.4 4.6 96.8 0.150mm 3.2
# 368,70 367.90 0.8 49.2 1.6 984 0.075mm 1.6 .
LTQ0# 360.24  360.21 0.0 49.2 0.1 98.4 <0.075mm 1.6 T
Elapsed Corr. Particle Pct
Reading Time Time Hydrom Temp Hydrom  Diam. Soil
Day Hr Min (min) Reading °C Reading (mm) Susp.
5 7 11 0 -- 21.2 - - -
5 7 12 0.67 85 212 3.2 0.0635 6.4
5 7 42 30 75 212 22 0.0095 44
5 8 12 60 70 211 17 0.0068 3.4
5 11 12 240 65 21.0 1.2 0.0034 2.4
5 3 12 480 65 21.0 1.2 0.0024 24
6 7 12 1440 65 211 1.2 0.0014 24
ppproved By: _ ved Procde A pate: <y ot
Fred Bickell ) o
Inorganics Supervisor ‘

000007

MS_SiteA.TM1
miv.31.84



Report of Analytical Results

INORGANICS
Date Collected: 04/15/94 Client Sample ID: GP1-A-2
Date Received: 04/15/94 Lab ReferenceNum: RD-37881
Sample Matrix: Soil Lab Sample ID: RD-37881-002
Sample Description:
CATEGORY NAME Reporting Date of Analytical
Analytical Parameter Result i Analysis Method(s)

ASTM:D2216

64/'23/9_& '

DEMW.AHD BENERAL ORGANIC
Total Organic Carbon-
Total Petroleun Hydrocarbons

¢ 701) Approved By

Quality Analytical Laborstories (QAL), Inc. -- Redding

s _steA v 0 0 0005

miv.11.94 25 sl



VB, ;\'(-. JLA TES?]N f—;‘] LAE, :)-e,}_\z— FIEIE LD ]]\] (:-b 217 East Brent Lane, Pensacola, FL 32503
NSAG oJn ORIES, ~ PHONE (850)477-5100 FAX (850) 477-1310

1 No. Client No. PO No. Report No. Date Page

-132 - : 20960 - 12/24/99 10f4

ORT OF: CALIFORNIA BEARING RATIO (CBR) TESTING (ASTM D1883)

For: Harding Lawson Associates Dates of Service: 12/20 to 12/24/99
1400 Centerpoint Boulevard, #158 Technicians: B.H. & R.B.
Knoxville, TN 37932
Attn:
ject: NCBC Sample Identification: Boring GB-9
Gulfport, MS ,
Sampled by: PTL/M.Howard Date Delivered to Lab: 12/10/99

iple 1.D. - Brown Sand

| Test Results:

MOISTURE % OF MAXIMUM =
CONTENT, DRY DRY DENSITY CBR @ 0.1 CBR @ 0.2"
% BY DRY WT. DENSITY, PCF (ASTM D698) PENETRATION PENETRATION
12.5 102.8 97.9 6.8 7.5
12.5 103.7 98.8 9.8 11.1
12.5 105.0 100.0 13.2 ‘ - 137

harge Used: 10 Ibs.
jition of sample at penetration: Soaked

ng performed in general accordance with ASTM D18883.

o AUzl L




' : East B
PENSACOLA TESTING LABORATORIES, INC. PHgsz(BS(?)%%‘gér’:xxsa(ecos%)i%

Job Number Client Number P.O. Number Report Number Date - Pag
99-132 - 20960 12/20/99 2of ’"‘)

REPORT OF: PROCTOR DENSITY OF SOIL

For: Harding Lawson Associates ' ce:
1400 Centerpoint Boulevard, #158
Knoxville, TN 37932
Att:
Project: NCBC Gulfport, MS - |Sampled/Deliv. By:PTL-M.H. [Date: 12/10/
Sampled From; Boring GB-9 Pit Name: — JPit No: ---
Pit Location: - * | % Passing #200 Screen: Soil Classification:
Soil Descript. & Color: Brown Sand _ | Applicable Specs: ASTM D1883
Comments:

Maximum Density (Dry):[ 105.0 |Lbs. F© @ An Optimum Moisture Of:[ 12.6 |%

115
1o )
o
(2]
&
>
£ 105 o~ — - —e
g .
o
Q -
100
95
0 5 10 15 20

Moisture Content (% by dry wt.)

Reports To: Reviewed By__ /XS

o S Lol L Ipleadln




93AGOLA TESTING LABORATORIES, ING. 217 East Brert Lane Persacola FL 32503
PHONE (850) 477-5100, FAX {850) 477-1310

ob No. Client No, P.O. No. Report No. Date Page
39-132 - 20960 : 12/31/99 30f4

EPORT OF: CALIFORNIA BEARING RATIO (CBR) TESTING (ASTM D1883)

For: Harding Lawson Associates
Project: NCBC, Gulfport, MS

100
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96 97 98 99 100 101 102
% of Maximum Dry Density (ATM D1557)




LA  TESTING LABOARATORIES, 1NG. 217 East Brent Lane,Pensacola.FL

F E]\]\:;Ag ¢ PHONE(eso)An-M_oo.FAX(BSO).
Job No. Client No. P.O. No. Report No. Date Page
99-132 - 20960 12/31/99 40f4

REPORT OF: CALIFORNIA BEARING RATIO (CBR) TESTING (ASTM D1883)

For: Harding Lawson Associates
Project: NCBC, Gulfport, MS

100

90

80

70

50

40

CBR @ 0.2" Penetration

30

20

96 97 98 99 100 101
% of Maximum Dry Density (ASTM D1557)
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IBAGOLA TESTING LABORATOHIES

INC.,

217 East Brent Lane, Pensacola.FL 32503
PHONE 850/477-5100, FAX 850/477-1310

REPORT OF: Soil Classification Analyses

e No. Job No. PO No:

Report No Date Page

)-132 - -

78774-1 Dec 22, 1999 1 of 31

ect: NCBC Guifport

For Harding Lawson Associates
1400 Centerpoint Blvd., #158

Knoxville, TN 37932
Att:
Samples Submitted by Client: [ | Samples Taken By PTL: [ X] Submit/Taken,Date: 12/6-12/10/99
LL, PL, Pl & Sieve Analysis % Passing (By Wt.)
" Sample LD. LL PL P #10 #20 #40  #80  #200 Class
LIGHT BROWN SILTY SAND 19 16 3 100 99.7 95.0 24.2 18.2 SM
TAN POORLY GRADED SAND ‘NP 100 | 99.1 | 86.0 4.8 2.1 sp
TAN POORLY GRADED SAND NP 999 | 99.8 86.7 7.3 2.9 sP
. BROWN PORLY NP 080 | 944 | 772 | 105 | 27 sp
BROWN POORLY NP 941 ) 901 | 786 | 133 | 22 sp
ey i NP 000 | 917 | 57.4 6.8 2.5 sp
TAN POORLY GRADED SAND | NP 98.9 97.6 75.8 5.1 2.3 spP
BLACK ASH NP g6.1 | 806 | 676 | 195 | 129 -
BLACK ASH NP | 947 | 909 | 760 | 157 | 102 -
BROWN SILTY SAND 25 24 1 966 | 926 | 771 | 169 | 137 | = sw
BROWN SILTY SAND 52 30 22 957 | 942 | 886 | 378 | 317 sm-
BROWN LEAN CLAY 47 25 22 996 | 995 | 99.4 98.0 95.6 e
LIGHT BROWN SILTY SAND ' NP 99.1 | 961 | 813 | 273 | 169 sm-
BROWN SILTY SAND 17 15 2 096 | 990 | 950 | 339 | 222 sme
BROWN SILTY SAND 17 15 2 009 | 992 | 814 | 329 | 270 sm°
BROWN SILTY CLAYEY SAND 27 | 20 7 99.9 | 997 | 970 | 482 | 274 SC-SM*
BROWN GREY SILTY 25 20 5 99.9 | 997 | 989 | 838 | 318 SC-sM*
DARK BROWN ELASTIC 61 35 26 987 | 969 | 953 | 926 | 778 MH:
BROWN SILT WITH SAND 48 29 19 99.8 | 995 | 988 | 932 | 703 ML
DARK BROWN SANOY 75 38 a7 993 | 970 | 933 | 857 | ess MH®

.d By: RRC, PW, BH, TD

nts | Samples were washed over #200 sieve.
*Wood particles, small roots and other organics were visually evident.

NP: Non-Plastic

**Based on sample identification (ASH) and appearance, it is not certain that a Unified Soil Classification is appropriate for the material tested.

ts To: 1 - Harding Lawson Associates

oy U apl




TN\ 5 D\ P = £2TP1N] & N N Er FrE N T F ] e Sy s 217 East B | . .
PENSAGOLA TESTING LABORATORIES ING., 17 ot Bremt Lane-Pensacola.FL 3250

REPORT OF: Soil Classification Analyses

File No. . Job No. PO No: Report No Date .. Page
99-132 - - ) 78774-1 Dec 22, 1999 20f3

Project: NCBC Gulfport

For Harding Lawson Associates
1400 Centerpoint Blvd., #158

Knoxville, TN 37932
Att:
Samples Submitted by Client: D Samples Taken By PTL: E Submit/Taken,Date: 12/6-1 2/;| 0/99
LL, PL, Pl & Sieve Analysis % Passing (By Wt.)

Samp# Sample LD. LL PL Pi #10 #20 #40 #80 #200 Class
GS-12 UGHT BROWN SILTY SAND 21 18 3 100 99.8 99.2 . 88.3 44.2 SM
Gs-13 DARK BROWN ELASTIC SILT 95 82 43 97.3 94.0 1.0 87.5 73.7 MH"
GS-14 DARK BROWN SILTY SAND 39 26 | 13 98.2 94.7 89.7 67.1 27.0 s
GS-15 DARK BROWN SANDY SILT 49 28 21 99.9 | 996 '98.4 88.7 63.0 ML®
GS-16 DARK BROWN SANDY 62 33 29 99.8 99.7 98.2 86.2 68.2 MH*
Gs-17 BROWN GREY SILTY SAND 20 18 2 99.2 98.2 95.9 58.1 26.3 - SM°

. GS-18 BROWN SILTY SAND 27 22 - 5 99.8 99.3 66.0 45.6 22.6 SMmT
GS-19 | BROWN SANDY ELASTIC SILT 94 44 50 93.8 77.4 66.7 64.0 61.9 MH*
Gs-20 BROWN CLAYEY SAND - 33 20 13 99.9 99.4 97.8° 82.1 35.8 sC™

Tested By: RRC, PW, BH, TD

Comments |Samples were washed over #200 sieve.
*Wood particles, small roots and other organics were visually evident.
**Based on sample identification (ASH) and appearance, it is not certain that a Unified Soil Classification is appropriate for the material tested.

Reports To: 1 - Harding Lawson Associates
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Report No. Report Date: Client No. Page
[\ 787741 | 12/22/99 | 99-132 | 3 of 31 |

U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS ' HYDROMETER
6 ¢ 3 21 1 3 3 3 3 4 6 B10 1418 20 3,0 4 S0 70 100 140 200 . :
100 T T T T T L TT T 1T U T 0
N | '
90 \ 10
80 \\ 20
\ o
'Z!_Z 70 * (:g
0] : w
w 2
=
> 60 \ 40 S
@ 19
& \ wi
0]
Z % 50 (T
w \ S
\ S
40 60
: :
a \ E
30 \ 70 o
20 Ne 80
10 80
0 100
500 100 50 10 5 05 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS
' GRAVEL SAND
COBBLES COARSE | FINE COARSE_ | MEDIUM L FINE SILT OR CLAY
Sample No. Elev or Depth Classification Natw%| LL PL Pl p & NCBC Gulf
GB-1 0-15 | Light Brown Siity Sand (SM) = | 19 | 16 | g froeck Gullport
For: Harding Lawson Associates
: Attn.. Penny Baxter
| Sample was washed over #200 sieve.
. Boring Number:
GRADATION CURVES Test Date: 12/15/99 to 12/21/99




OENSACOL A TESTING | ARC ) A" C1eeEL INC 217 E. Brent Lane, Pensacola, FL 32503
PENSACOLA TESTING LABORATORIES, INC. | (217 E. Brent Lane, Pensacola,FL 32503

Repoit No. Report Date: ___Client No. Page
[ 787741 | 12/22/99 | 99-132 | 40t31 |
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 213 1 3 ;i 2 3 4 6 810 1416 20 30 40 S0 70O 100 140 200 .
1001~ Y T T T ) L nan s T M7 T 0
N
% N 10
Ny
80 20
\ =
’3—: 70 \ ® 6
5] T
L \ :
> % 0 >
)
@ @
& w
P 0 @
- 3
[ .
% w | 0
O ® =
; \ 2
" \ i
\ 70 a
. 1 !
10 \ ' %0
'\~~‘
0
500 100 50 10 ] 0.5 0.1 0.05 . . 10
- GRAIN SIZE IN MILLIMETERS oor oo oo
GRAVEL . SAND
COBBLES COARSE | FINE | COARSE ] MEDIUM T FINE__ : SILT OR CLAY
Sample No. Elev or Depth Classification , Natw%| LL PL Pl P 5
GB-8 2.4 Tan Poorly Graded Sand (SP) - | = [ - np|relect: NCBC Gulipor

For: Harding Lawson Associates

NP: Non-Plastic
Sample was washed over #200 sieve.

Alin.: Penny Baxter

Boring Number:




Report No. Report Dale:

Client No. queu
787741 | 12122199 | 99-132 | 5 of 31
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE |  FINE COARSE_| MEDIUM I FINE SILT OR CLAY
Sample No. Elev or Depth Classification Natw %| LL PL . Pl i :
GB-12 4.5"-6' Tan Poorly Graded Sand (SP) - - - NP {rolect: NCBC Gultport

For: Harding Lawson Associates

NP: -Non-Plastic

Afln.: Penny Baxter

Sample was washed over #200 sieve.

Boring Number:

Test Date: 12/15/99 to 12/21/99

GRADATION CURVES
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE ] FINE___ COARSE | MEDIUM i ANE - SILT OR CLAY
Sample No. Elev or Depth : Classification : Natw%| LL PL PI Prolect: NCBC Gulfp
‘GB-13 13.5'-15' Brown Poorly Graded Sand (SP) - - - NP fdect: ulfport

For:. Harding Lawson Associates

NP: Non-Plastic

' Attn.: Penny Baxter
Sample was washed over #200 sieve.

Borina Number:



, ‘Phone (850) 477-5100, Fax (850) 477-1310
Report No. Report Date: Client No. Page

78774-1 | 12/22/99 | 99-132 | 7 of 31
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
6 4 3 2 1 3 i i 3 4 6 810 1416 20 30 40 5 70 100 140 200
100 T ] T T U LR T ] T N B ] o
90 \" N : 10
- N\

80 N 20
\ =
£ 0 &
9 \ r
2 \ =
> % w0 >
() \ o
b
&Zj ‘ w
£ \ 0
= Q
Z O
8 40 \ o E
i \ 3
a Y &
30 70 g‘_’

\ 80
10 : \

90
N
, o
500 100 50 10 5 1 - 08 0.05 0.01 0.005 0.001 100
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FINE COAHSE { MEDIUM | FINE SILT OR CLAY
Sample No. Elev or Depth Classification Natw%| LL PL Pl P & NCBC
GB-8 10'-12__|Brown Poorly Graded Sand (SP) = - - np_[rolect Gulioort

For: Harding Lawson Associates

NP: Non-Plastic

Alin.: Penny Baxter

Sample was washed over #200 sieve.

Boring Number:

GRADATION CURVES Test Date: 12/15/99 to 12/21/99
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CQBBLES COARSE | FINE COARSE | MEDIUM ] FINE SILT OR CLAY
Sample No. Elev or Depth Classification _ Natw %( LL PL Pl p . NCB _
_GB-16 8'-10" Tan and Brown Poorly Graded Sand (SP)] . - - - NP Project: NCBC Gulfport

For. Harding Lawson Assoclates

NP: Non-Plastic

Alln.: _Penny Baxter
Sample was washed over #200 sieve. :

Boring Number:
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[ 787741 | 1222199 | 99-132 | 9 of 31 |
U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
, 6 4 3 214 1 3 3 3 3 4 6 B 10 1416 20 30 40 S0 70 100 140 200
100 T T T ot 1 0 L R L LI L T T T 7 1 o
A
\
0 \ . 10
80 20
\ -
e &Y :(tr)
o . 9
Y 2
2 \
> % \ w0 2
o 1
5 \ 2
Z % 50 (@
E 3
= 8
QO “ \ & E
i | W
® \ e
\ 0 q
. \ .
10 L 920
\~~,
%500 100 50 10 5 : 05 0.05 0.0t 0.005 om0t
GRAIN SIZE IN MILLIMETERS
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Sample No. Elev or Depth Classification Natw%| LL PL Pl p '
Project: NCBC Gulfp
GB-21 6 -8 Tan Poorly Graded Sand (SP) - - - np (Project: NCBC Guliport

For: Harding Lawson Associates

NP: Non-Plastic

Sample was washed over #200 sieve.

Attn.: Penny Baxler

Boring Number:

GRADATION CURVES

Test Date; 12/15/99 to 12/21/99
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND
COBBLES COARSE | FINE _|_coarse | MEDIUM 1 ANE : SILT OR CLAY
Sample No. Elev or Depth Classification Natw %] LL PL Pl p i
ASH-1 __ Black Ash ‘ - - = - NP roject: NCBC Gulfport

|For: Harding Lawson Associates

NP: Non- Plastic

Atin.: Penny Baxter
Sample was washed over #200 sieve.

Boring Number:

““coomst e’
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND '
COBBLES COARSE 1 FINE COARSE_| MEDIUM | FINE SILT OR CLAY
No. Elev or Depth Classification Natw %| LL PL - Pi _
Sample No P Project: NCBC Gulfport

ASH-2 - Black Ash - - - NP

For: _Harding Lawson Associates

NP: Non-Plastic

Atin.: Penny Baxter

Sample was washed over #200 sieve.
, Boring Number:

GRADATION CURVES ' Test Date: 12/15/99 to 12/21/99
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GRAIN SIZE IN MILLIMETERS f ) '
GRAVEL . SAND
COBBLES COARSE | _FINE COARSE_| MEDIUM | FINE - _ SILT OR CLAY
Sample No. Elev or Depth Classification , Natw%| LL PL P p " '

GS-1 - Brown Sty Sand (SM) |28 | 24 | 4 _[rroleck NCBCGuilpon

For: Harding Lawson Associates

Attn.: Penny Baxter

Sample was washed over #200 sieve.

Boring Number:
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