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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) (MDEQ, 1997).  As part of the RA for Site 8, the Navy will: 

 

• 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. 

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

• Construct a cap over the stabilized material. 

• Perform verification sampling. 

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

• Implement land-use controls. 

• Perform long-term monitoring. 

 

Tetra Tech NUS, Inc. (TtNUS) prepared this Basis of Design Report 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 in the western part 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 28th Street near Outfall 3.  The base occupies 1,100 acres with an 

average elevation of approximately 30 feet above sea level, the only significant exceptions being two 

rectangular piles of bauxite (aluminum ore) stored on the surface that are approximately 45 feet higher 

than the adjacent ground.  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 Vietnam 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 diesel fuel or jet fuel.  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 

at unacceptable levels.  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 (ARARs) and To Be Considered (TBC) criteria. 

 

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. 

 

• Versar Inc., October 1991.  Ash and Ground-water Sampling and Analysis Plan, Delisting Petition 

Support, NCBC Gulfport Mississippi.  Prepared for EG&G Idaho, Inc.  

 

• 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. 

 

• ABB-ES, September 1995.  Letter Report, Interim Removal Action – 28th Street Road Construction, 

NCBC Gulfport, Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South 

Carolina. 

 

• ABB-ES, February 1996.  Soil and Sediment Dioxin Triplicate Study, NCBC Gulfport, Mississippi.  

Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  

 

• ABB-ES, May 1997.  Results of Community Survey and Exposure Assessment, NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  
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• 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.  

 

• ABB-ES, January 1998.  Phase I Summary Report for On-site and Off-site Delineation Activities, 

NCBC Gulfport, Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South 

Carolina.  

 

• ABB-ES, April 1998.  On Site Interim Corrective Measures Report, NCBC Gulfport, Mississippi.  

Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• ABB-ES, June 1999.  Surface Water and Sediment Dioxin Delineation, NCBC Gulfport, Mississippi.  

Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• ABB-ES, 2000.  Agreed Order Dioxin Delineation Studies, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• HLA, December 1998.  Swamp Delineation Sampling, Phases III and IV.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• HLA, August 1999.  Swamp Delineation Sampling, Phases V and VI.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• HLA, August 1999.  Sediment and Surface Water Dioxin Delineation Report, NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• HLA, December 1999.  Groundwater Monitoring Report, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• HLA, August 2000.  Remediation Planning Document, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

• 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.  

 

• TtNUS, 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. 

 
1.2 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. 

 

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 

2.1 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.1  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 United States Air Force (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 

 
1 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 United States Environmental Protection Agency (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 (µg/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 (yd3) of sediments 

were excavated from 3,800 linear feet of drainage channels and were transported to Site 8A [CH2M Hill 

Constructors, Inc. (CCI), 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 determined that dioxin concentrations [total toxicity equivalents (TEQ) of TCDD] 

were 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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2.3 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 prepared by TtNUS (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: 

 

• Off-site migration of dioxin 

• Migration levels of 2,4-D; 2,4,5-T; and dioxins at Site 8 

• Long-term degradation potential of 2,4-D; 2,4,5-T; and dioxins 

• 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. 

 

• 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). 

 

• TCDD levels were consistent, suggesting significant persistence in the environment. 

 

• TCDD was not detected in the surface water. 

 

• Low levels (less than 50 ng/kg) of TCDD were discovered in sediment and biota samples downstream 

of Site 8A. 

 

• 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 Idaho, 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: 

 

• Concentrations of TCDD above 1 µg/kg were restricted to 2 feet in depth. 

 

• Soil samples contained a maximum TCDD level of 310 µg/kg. 

 

• Soil cement contained TCDD concentrations up to 1,000 µg/kg  

 

• Assuming an action level of 1.0 µg/kg TCDD, approximately 27,000 yd3 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 µg/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. 

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

conducted to assess the remaining dioxin-contaminated soil and sediment (ABB-ES, 1998a and HLA 

1998, 1999a, and 1999c).  These studies included the following: 
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• 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 I (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 II (February 1999), groundwater samples were collected from 10 permanent monitoring 

well locations.  The Phase II 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. 

 

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

AOC.  

 

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

ground surface (bgs).  

 

• The study found that sediment contamination was limited to the top 18 inches of sediment.   

 

2.4 SURFACE WATER 

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 the 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 28th 

Street and prior to 1995, discharged to the wetland located on the northern site of 28th 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 

of Turkey Creek, continues to the northeast until the confluence with the main branch of Turkey Creek. 
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2.5 SOILS 

The source for the following soil characteristic information and associated figures is the Remediation 

Planning Document (HLA, 2000). 

 

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.  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. 

 

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). 

 

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.  
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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 load in surface water 

(ABB-ES, 1995).  Figure 2-11 presents the overall extent of on-base dioxin-contaminated sediment 

delineated to 38 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 and 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. E. 

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 and 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: 

 

• 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. 

 

• 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.   
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• 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 ng/kg, the MDEQ Tier 1 TRG for restricted 

(industrial/occupational) use and the PRG established in the FFS (TtNUS, 2003a) for the Ardnt 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 picogram 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. 

 

2.6.4 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: 
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Material Estimated Volume 
(yd3) 

Site 8A Soil Ash 23,000 
On-base Drainage Channels - Contaminated 
Sediment 

20,200(1) 

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 yd3 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 III 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 levels concentrations.  None of the biological 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 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, 
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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 - A total of 56 biological samples (i.e., whole fish and fillets) were collected and analyzed for 

dioxins.  The data set included most edible species found in the study area, including largemouth bass, 

catfish, striped mullet, and bluegill.  No analytes were detected in these edible species at concentrations 

greater than ecological screening criteria; therefore, no ecological COPCs were identified. 
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3.0  PRE-DESIGN INVESTIGATION SUMMARY 

TtNUS 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.  

 

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

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

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

• Ground surface topography and physical features were surveyed during October and November 

2002. 

 

The results of these PDIs 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, and off-base AOC sediment 

20 percent (a 2:2:1 ratio).  The first tier of bench-scale testing examined the load-bearing capacity of the 
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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 I 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 can be referenced 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: 

 

• 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. 

 

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

the material blend. 

 

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

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

 

• 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. 

 

• Determine the most effective method of grading the stabilized material blend. 
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• Verify that the load-bearing capacity and dioxin leachability of the stabilized material blend are within 

required technical limits. 

 

3.2.2.1 Excavation 

To perform the pilot-scale treatability study, material was excavated from the on-base drainage channels, 

the off-base AOC, and from 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 58th 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 

sediment from the Edwards property would be postponed until November 2001 when ground conditions 
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were expected to be drier.  For use in the stabilization/landfilling phase of the study, 80 yd3 of off-base 

AOC sediment were excavated from a location off Canal Road. 

 

In November 2001, the haul road was constructed by extending 58th 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 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 yd3 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 

and remaining sediment contained dioxins at concentrations less than the MDEQ Tier 1 soil/sediment 

TRG of 4.26 ng/kg for unrestricted (residential) use.   

 

3.2.2.2 Soil Screening Tests 

Soil screening tests were performed to see 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 

locations to approximate the free-water removal achieved during this time period.  The results of this 
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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). 

 

3.2.2.4  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 material1.  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 number 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.   

 

 
1 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.  The density of the compacted stabilized material blend was then field checked with a nuclear 

density gage.  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.  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’s SW-846 Method 8290.  TEQ 

concentrations of TCDD were calculated in accordance with USEPA’s 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 I restricted TRG soil/sediment dioxin criterion of 38 ng/kg.  Next, the Synthetic 

Precipitation Leaching Procedure (SPLP) 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 the leachate was at 

0.0016 pg/L.  This concentration is less than the USEPA Region III RBC of 0.45 pg/L and the MDEQ 
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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 (TtNUS, 2001b). 

 

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 USEPA Region III RBC of 0.45 pg/L, and the MDEQ groundwater TRG 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. 

 

• 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. 

 

• 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. 

 

• 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.  

However, premixing by the second method resulted in a slower material-hauling rate to the test pad 

area when compared to the first method. 
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• 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.   

 

• 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. 

 

• 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.  

 

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

during full-scale operations. 
 

• 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. 
 

• 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. 

 

3.2.3 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 

methodology outlined in the USACE Wetlands Delineation Manual (1987 Manual) (Environmental 

Laboratory, 1987) and supplementary USACE guidance (USACE, 1992a).   
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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: 

 

• 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. 

 

• 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. 

 

• 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 

58th 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 

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 (Ilex glabra and Ilex 
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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). 

 

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 
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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 

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. 
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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, 

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). 
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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 

28th Street and Canal Road. 

 

3.2.4 Topographic Survey 

TtNUS 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: 

 

• The material blend should not be consolidated under a structural cap at Site 8A without amendment 

using a stabilization agent. 
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• 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. 

 

• 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. 

 

• 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. 

 

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

 

• Based on CBR results, dewatering of the material blend components would not be required during 

full-scale operations. 

 

• 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 

4.1 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: 

 

• 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. 

 

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

with on-site and off-site groundwater. 

 

• 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: 

 

Area and Medium PRG for Dioxin 
(ng/kg) 

Site 8 Soil Ash and Sediment 38 
Non-Site 8 (on-base) Sediment 38 
Off-base AOC Sediment  38 

 

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

70,000 yd3 of soil ash and sediment from Site 8A, on-base drainage channels, and the associated off-

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



  REVISION 0 
  MAY 2003 
 
base AOC.1  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 would consist of restricting site access, controlling site development through development and 

implementation of post-removal site controls (PRSCs), and implementing regular inspections and a 

maintenance program to ensure the continued structural integrity of the cap.  Monitoring would consist of 

regularly collecting and analyzing groundwater samples from monitoring wells located downgradient from 

Site 8A to detect any potential migration of dioxin. 

 

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 and TBCs 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. 

 

4.2.1  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 sub-grade 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 

                                                      
1 Based on volume calculation refinements provided in Appendix B, the estimated volume of 

contaminated media is currently 72,000 yd3. 
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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 after 

verification that contaminated sediment has been removed from the excavation areas can be used as 

backfill material.  

 

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. 

 

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 will be no less than 2 percent and no greater than 5 

percent to preclude ponding of stormwater. 
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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 and TBCs.  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, 

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 
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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 Basis of Design (BOD), a minimum cap plateau grade of 

1 percent will be used.  This slope will allow for a more efficient design and still prevent water ponding. 

  

Instead of the sheet piling and pumping method presented in the FFS, SRTs, a temporary access road, 

temporary channels, and diversion pumping will be used to divert surface water from areas of sediment 

excavation in the off-base AOC.  However, 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 this 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 cover system specified in the FFS, the cover system will consist of a single-layer 

cap consisting of roller-compacted concrete (RCC) designed to handle passenger vehicle, truck, and 

heavy fork-lift truck loads. 

 

4.4 MATERIAL AND SOILS MANAGEMENT 

The RA is intended to excavate, stabilize, and place beneath the Site 8A cap, soil ash, contaminated on-

base sediment, and contaminated off-base AOC sediment, and to restore 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. 
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4.4.1 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 on the ground surface as shown 

on Design Drawing C-13.  The entrance/exits are 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 with 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 soil base will then be placed above 

the “corduroy” layer followed by a gravel layer.  The diversion channel will also be approximately 3,090 

feet long with an average slope of 0.1 percent.   

 

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 yd3 of common fill and 580 yd3 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 
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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 will be removed from the new and pilot-scale study access roads 

(5,180 yd3) and stockpiled on site for future use.  Minimal characterization of the common fill and 

aggregate may be required, depending on the desired 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 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 Drawing C-6.  This excavation will result in 

875 yd3 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 yd2 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 form 

overexcavation.  The materials handling pad will be constructed as indicated on Design Drawing C-14.  

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. 
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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 and 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 the limits of Site 

8 to allow free liquids to drain from the material before blending with soil ash, incidental soil resulting from 

overexcavation, and size-reduced vegetative material. 

 

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 yd3.  The total in-place volume of contaminated off-base AOC 

sediments including incidental soil resulting from overexcavation is approximately 27,725 yd3.  Sediment 

excavation volumes are based on the assumption that confirmation sampling will indicate that the 

sediment remaining after the initial excavation pass meets the RAOs. 

 

It is anticipated that the water resulting from dewatering operations will require only clarification through 

an approved sedimentation device (e.g., portable sediment tank) and will not require collection and formal 

treatment.  This assumption is based on the contaminants’ tendency to adhere to suspended solids and 

the results of the pilot-scale treatability study.  The settled suspended 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 above.  The extent of restored wetland is presented in Design 

Drawing C-22. 

 

050307/P (Basis of Design) 4-8 CTO 0272 



  REVISION 0 
  MAY 2003 
 
4.5 STABILIZED MATERIAL BLEND 

The material blend will be stabilized2 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 the site was verified clean following the incineration of contaminated 

soils performed by the USAF in 1987, Site 8A will be considered clean after the soil ash is removed from 

Site 8A.  Therefore, 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 

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. 

 

4.7.1 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 

                                                      
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 require an unconfined 

compressive strength of 200 psi and 500 psi for subbase and base courses, respectively (USACE, 1994). 
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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 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 order to support the 

anticipated range of heavy fork-lift load repetitions over a 25-year service life, the 28-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 calculation: 

 

• Subgrade consisting of base and subbase layers (i.e., stabilized material blend) with a minimum 

compressive strength of 50 psi.  The subbase will have a minimum compressive strength of 50 psi 

and the base will have a minimum compressive strength of 500 psi to provide a highly erosion 

resistant base.  

• Full bond conditions between the two lifts comprising the RCC pavement. 

• RCC pavement with a minimum 28-day compressive strength of 4,000 psi. 

• Constructed in two lifts with full bonding condition. 

• Minimum finished RCC pavement thickness of 12 inches. 

 

4.7.2 Settlement Analysis 

The settlement analyses will be provided with the 90% Remedial Design Submission. 

 

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 
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impacts, the USEPA encourages a sequential approach considering (in order) avoidance measures, 

minimization measures, and compensatory mitigation measures (USEPA, 1997).  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 include 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 

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 yd3 of off-base AOC sediment will then be excavated from the wetland area 

contained within the Ardnt and Bennett properties. 

 

4.8.2 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 soils, 
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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. 

 

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.  
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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 

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 
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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 

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. 
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4.9 EROSION, SEDIMENT, AND STORMWATER MANAGEMENT REQUIREMENTS 

4.9.1 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 III 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 over excavated to allow topsoil placement.  This will provide additional flow area in 

the on-base channels once the contaminated sediment is removed.  

 

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 around Site 8, it is not anticipated that 

any additional protection of the floodplain will be required other than the RCC cap covering the site.   
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4.10 OTHER DESIGN REQUIREMENTS 

4.10.1 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 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 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 routed and sealed.  Restored wetlands will be 

monitored, maintained, and repaired as described in Section 4.8.6. 

 

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: 

 

• 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 ng/kg. 

 

• Outlines the long-term groundwater monitoring plan for Site 8 groundwater that will be implemented 

to verify that dioxin concentrations in the groundwater surrounding the stabilized material blend does 

not exceed the PRG of 30 pg/L. 
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• 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).  

 

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

contains dioxin concentrations less than 4.3 ng/kg. 

 

In the event that additional excavation is required, it will be followed by additional verification sampling.  

Soil 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).   

 

4.12 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. 

 

050307/P (Basis of Design) 4-17 CTO 0272 



  REVISION 0 
  MAY 2003 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

050307/P (Basis of Design) 4-18 CTO 0272 







  REVISION 0 
  JUNE 2003 
 

REFERENCES 

American Association of State Highway Officials (AASHTO), 1973.  Standard Specifications for Highway 

Bridges.  Eleventh Edition. 

 

ABB Environmental Services, Inc. (ABB-ES), 1995.  Letter Report, Interim Removal Action – 28th Street 

Road Construction, Naval Construction Battalion Center (NCBC) Gulfport, Mississippi.  Prepared for 

Southern Division Naval Facilities Engineering Command (SOUTHDIVNAVFACENGCOM), North 

Charleston, South Carolina.  September. 

 

ABB-ES, 1997a.  Technical Memorandums No. 1 through 6, Site A – Former Herbicide Orange Storage 

Area, Groundwater Sampling Events, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

ABB-ES, 1998a.  Phase I Summary Report for Onsite and Off-site Delineation Activities, NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  January.  

 

ABB-ES, 1998b.  Onsite Interim Corrective Measures Report, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  April. 

 

ABB-ES, 2000.  Agreed Order Dioxin Delineation Studies, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. 

 

Air Force Engineering and Service Center (AFESC), 1984. Herbicide Orange Monitoring Program at the 

NCBC Gulfport, Mississippi. ESL-TR-83-56. 

 

AFESC, 1998. Herbicide Orange Characterization Study, NCBC Gulfport, Mississippi.  ESL-TR-86-21. 
 

CH2M Hill, Constructors Inc. (CCI), 2003.  Draft Technical Memorandum for the Summary of Dioxin 

Contaminated Ditch Soil Excavation Activities, NCBC Gulfport, Mississippi.  Prepared for  

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina, January. 

 

Clewell, A. F. and R. Lea.  1990.  “Creation and Restoration of Forested Wetland Vegetation in the 

Southeastern United States.”  In Kusler, J. A. and M. E. Kentula, Wetland Creation and Restoration: The 

Status of the Science”, Island Press, Washington, D.C. 

 

0603??/P R-1 CTO 0272 



  REVISION 0 
  JUNE 2003 
 
Cowardin, L. M., V. Carter, F. C. Golet, and E. T. LaRoe,  1979.  Classification of Wetlands and Deepwater 

Habitats of the United States, FWS/OBS-79/31, U.S. Fish and Wildlife Service, Office of Biological Services, 

Washington, DC. 

 

Environmental Laboratory.  1987.  Corps of Engineers Wetlands Delineation Manual.  Technical Report 

Y-87-1, U.S. Army Engineer Waterways Experiment Station, Vicksburg, Mississippi. 

 

Harding Lawson Associates (HLA), 1998.  Swamp Delineation Sampling, Phases III and IV, NCBC 

Gulfport, Mississippi, December 15. 

 

HLA, 1999a.  Swamp Delineation Sampling, Phases V and VI, NCBC Gulfport, Mississippi, August. 

 

HLA, 1999b.  Groundwater Monitoring Report, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. December. 

 

HLA, 1999c.  Sediment and Surface Water Dioxin Delineation Report, NCBC Gulfport, Mississippi.  

Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina. August. 

 

HLA, 2000. Remediation Planning Document, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  August. 

 

HLA, 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.  March. 

 

Michigan Department of Environmental Quality, 1994.  Guidance Document: Verification of Soil 

Remediation, Environmental Response Division, Waste Management Division, April. 

 

Mississippi Department of Environmental Quality (MDEQ), 1997.  Agreed Order No. 3466-97.   

November. 

 

Natural Resources Conservation Service (NRCS), 1998.  Field Indicators of Hydric Soils in the United States, 

Version 4.0, March. 

 

National Weather Service (NWS),  2002.  Lower Mississippi River Forecast Center, Stage III - Monthly Total 

Cumulative Data.  http://www.srh.noaa.gov/lmrfc. 

 

0603??/P R-2 CTO 0272 

http://www.srh.noaa.gov/lmrfc


  REVISION 0 
  JUNE 2003 
 
Soil Conservation Service, United States Department of Agriculture (SCS),  1975.  Soil Survey of 

Harrison County, Mississippi, U.S. Department of Agriculture, Soil Conservation Service, in cooperation 

with Mississippi Agricultural and Forestry Experiment Station. 

 

Tetra Tech NUS, Inc. (TtNUS), 2001a. Report for Bench-Scale Soil/Sediment Treatability Study, Site 8, 

Herbicide Orange Study Area, NCBC Gulfport, Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, 

North Charleston, South Carolina.  March. 

 

TtNUS, 2001b.  Report for Pilot-Scale Soil/Sediment Treatability Study, Site 8, Herbicide Orange Storage 

Area at NCBC Gulfport, Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, 

South Carolina.  December. 

 

TtNUS, 2002.  Excavation and Confirmation Sampling Report for the Edwards Property, Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  August. 

 

TtNUS, 2003a.  Focused Feasibility Study, Site 8, Herbicide Orange Storage Area at NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  March. 

 

TtNUS, 2003b. 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.  February. 

 

TtNUS, 2003c.  Draft Verification Sampling and Analysis Plan, Site 8 (Herbicide Orange Storage Area) 

and Associated Areas of Contamination, NCBC Gulfport, Mississippi.  Prepared for 

SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  May. 

 

TtNUS, 2003d.  Draft Report, Excavation of Sediments Adjacent to Canal Road Culvert, NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  April. 

 

TtNUS, 2003e.  Draft Site Characterization Report, Off-base Area of Contamination, NCBC Gulfport, 

Mississippi.  Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina.  April. 

 

United States Army Corps of Engineers (USACE), 1992a.  Memorandum dated March 6, 1992 from A. E. 

Williams, Major General, USA, Directorate of Civil Works, concerning clarification and interpretation of the 

1987 Manual. 

 

0603??/P R-3 CTO 0272 



  REVISION 0 
  JUNE 2003 
 

0603??/P R-4 CTO 0272 

USACE, 1992b.  Pavement Design for Roads, Streets, Walks, and Open Storage Areas (Technical 

Manual No. 5-822-5 / Air Force Manual No. 88-7, Chapter 1).  June. 

 

USACE, 1994.  Pavement Design for Roads, Streets, and Open Storage Areas, Elastic Layered Method 
(Technical Manual No. TM 5-822-13/Air Force Manual No. AFJMAN 32-1018). 24 October. 

 

United States Department of Agriculture (USDA), 1994.  Planning and Design Manual for the Control of 

Erosion, Sediment, and Stormwater, First Edition.  A cooperative effort by the United States Department 

of Agriculture Natural Resources Conservation Service, the Mississippi Department of Environmental 

Quality, and the Mississippi Soil and Water Conservation Commission, April. 

 

United States Environmental Protection Agency (USEPA), 1989.  Interim Procedures for Estimating Risks 

Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-dioxins and -dibenzofurans (CDDs and 

CDFs) and 1989 Update.  U.S. Environmental Protection Agency, Risk Assessment Forum, Washington, 

DC; EPA/625/3-89/016. 

 

USEPA, 1997.  Memorandum of Agreement Between the Department of the Army and the USEPA 

Concerning the Determination of Mitigation under the Clean Water Act Section 404(b)(1) Guidelines.  

February 1990.  Cited from http://www.epa.gov/owow/wetlands/regs/mitigate.html, updated as of 

December 1997. 

 

USEPA Region 4, 2001. Environmental Investigations Standard Operating Procedures and Quality 

Assurance Manual (EISOPQAM), Athens, GA, November. 

www.epa.gov/region4/sesd/eisopqam/eisopqam.html 

 

Willistin, H. L., F. W. Shropshire, and W. E. Balmer, 1980.  “Cypress Management: A Forgotten 

Opportunity.”  Forestry Report SA-FR 8. September. 

 

http://www.epa.gov/owow/wetlands/regs/mitigate.html














































































































































































































































































































































































 
Environmental Permits  

Report 
for 

Site 8 – Herbicide Orange Storage Area 
and 

Off-Base Area of Contamination 
 
 

Naval Construction Battalion Center 
Gulfport, Mississippi 

 

 
 

Southern Division 
Naval Facilities Engineering Command 

Contract Number N62467-94-D-0888 
Contract Task Order 0272 

 
May 2003 

 



050307/P 
 

 
ENVIRONMENTAL PERMITS REPORT 

for 
SITE 8 – HERBICIDE ORANGE STORAGE AREA 

and 
OFF-BASE AREA OF CONTAMINATION 

 
NAVAL CONSTRUCTION BATTALION CENTER 

GULFPORT, MISSISSIPPI 
 
 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

 
 

Submitted to: 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina  29406 
 
 

Submitted by: 
Tetra Tech NUS, Inc. 
661 Andersen Drive 

Pittsburgh, Pennsylvania  15220 
 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0272 

 
 

MAY 2003 
 
 
 
PREPARED UNDER THE SUPERVISION OF:  APPROVED FOR SUBMITTAL BY: 
 
 
 
___________________________________    __________________________________ 
ROBERT FISHER        DEBBIE WROBLEWSKI 
TASK ORDER MANAGER       PROGRAM MANAGER 
TETRA TECH NUS, INC.       TETRA TECH NUS, INC. 
TALLAHASSEE, FLORIDA       PITTSBURGH, PENNSYLVANIA 



  REVISION 0 
  MAY 2003 

TABLE OF CONTENTS 

SECTION PAGE NO. 
 
ACRONYMS LIST ....................................................................................................................................... iv 
 
1.0 INTRODUCTION...........................................................................................................................1-1 
 1.1 SITE BACKGROUND ..................................................................................................1-1 
 1.1.1 Site Description ............................................................................................................1-1 
 1.1.2 Site History...................................................................................................................1-2 
 1.2 PURPOSE....................................................................................................................1-3 
 
2.0 PROPOSED REMEDIAL ACTION...............................................................................................2-1 
 2.1 REMEDIAL ACTION OBJECTIVES.............................................................................2-1 
 2.2 REMEDIAL ACTION DESCRIPTION ..........................................................................2-1 
 
3.0 REQUIRED PERMITS ..................................................................................................................3-1 
 3.1 FEDERAL PERMITS AND REQUIREMENTS.............................................................3-1 
 3.2 STATE PERMITS.........................................................................................................3-1 
 
4.0 PERMIT APPLICATION AND COMPLIANCE.............................................................................4-1 
 4.1 NATIONWIDE PERMIT 38 – CLEANUP OF HAZARDOUS AND TOXIC WASTE.....4-1 
 4.2 JOINT APPLICATION AND NOTIFICATION...............................................................4-3 
 4.3 STORMWATER CONSTRUCTION GENERAL PERMIT ............................................4-5 
 
REFERENCES.......................................................................................................................................... R-1 
 
 
APPENDICES 
 
 A NATIONWIDE PERMIT GENERAL CONDITIONS 
 B INDIVIDUALPERMIT FORMS 
 C STORMWATER CONSTRUCTION GENERAL PERMIT FORMS 
 
 
 

TABLE 

NUMBER PAGE NO. 
 
3-1 Project Permits Checklist ..............................................................................................................3-3 
 
 

FIGURES 

NUMBER PAGE NO. 
 
1-1 Vicinity Map...................................................................................................................................1-5 
1-2 Installation Map .............................................................................................................................1-7 
 

050307/P (Permits) iii CTO 0272 



  REVISION 0 
  MAY 2003 

ACRONYMS LIST 
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1.0  INTRODUCTION 

This Environmental Permits Report was prepared under Contract Task Order (CTO) No. 0272 under 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888.  

Under this CTO, Tetra Tech NUS, Inc. (TtNUS) is performing engineering and design services for the 

remedial action (RA) 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 associated off-base 

Area of Contamination (AOC) in Gulfport, Mississippi.   

 

1.1 SITE BACKGROUND 

NCBC Gulfport is located in the southeastern corner of Mississippi, approximately 2 miles north of the 

Gulf of Mexico.  The base is located in the western part 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 28th Street near Outfall 3.  The base occupies 1,100 acres with an 

average elevation of approximately 30 feet above sea level, the only significant exceptions being two 

rectangular piles of bauxite (aluminum ore) that are approximately 45 feet higher than the adjacent 

ground.  A map of NCBC Gulfport is provided as Figure 1-2. 

 

From 1968 through 1977, approximately 31 acres of the base, now known as Site 8, were used for the 

storage and handling of approximately 850,000 gallons of Herbicide Orange (HO) in 55-gallon drums.  As 

shown on Figure 1-2, Site 8 was divided into three adjacent areas (Site 8A, Site 8B, and Site 8C), based 

on the level of storage and handling of HO.  Site 8A was continually in use.  Sites 8B and 8C were used 

periodically as overflow storage areas.  HO is a herbicide formulation used during the Vietnam War to 

defoliate trees and shrubbery.  It is an equal mixture of two agricultural herbicides 

[2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic acid (2,4,5-T)] in diesel fuel or 

jet fuel.  Spills and leaks of HO occurred within all three areas of Site 8, contaminating the surface soil 

and sediment with 2,4,5-T and 2,4-D and 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 at unacceptable levels.  Throughout this 

report, TCDD and its chemically related dioxin and furan congeners will be collectively referred to as 

“dioxins.” 

 

1.1.1 Site Description 

Site 8A, which is approximately 13 acres in size, has an undulating surface because of previous remedial 

activities and is covered with light vegetation.  Approximately one-third of the site consists of stabilized 
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areas (soil cement) that were used as the lay-down areas for the HO drums.  The surface soil in non-

stabilized areas is typically a fine- to medium-grained sand.  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 and exits the base at Outfall 3 into the off-base AOC, a swampy area that is part of the Turkey 

Creek Basin (HLA, 2000). 

 

Sites 8B and 8C, which total approximately 18 acres, are relatively flat with almost no vegetation.  The 

surface soil consists of a fine- to medium-grained sand, and approximately one-third of the surface areas 

are stabilized with cement.  Sites 8B and 8C are also located at the heads of local drainage areas.  

Surface water from Site 8B flows north and exits the base at Outfall 4.  Surface water from Site 8C flows 

to the southeast and exits the base at Outfall 2 (south) into Brickyard Creek (TtNUS, 2003). 

 

1.1.2 Site History 

The area now known as Site 8 was used as an equipment storage and staging area prior to 1968.  

Between 1968 and 1977, the areas was used by the United States Air Force (USAF) as a storage and 

handling area for HO in support of the defoliation program in Vietnam known as Operation Ranchhand.  

In 1977, the HO was removed from Site 8, transported to port by railroad, and placed in an incinerator 

ship for destruction at sea in the South Pacific.  The release of associated dioxins was confirmed in 1977, 

and the site was fenced and left inactive until 1985.   

 

Dioxin-related investigations at Site 8 began in 1977.  The initial HO monitoring programs were conducted 

from 1977 to 1984.  Comprehensive soil characterization and confirmation studies were conducted from 

1984 to 1988.  Between 1985 and 1987, the soil at Site 8 was remediated to the current United States 

Environmental Protection Agency (USEPA) dioxin criterion of 1.0 micrograms per kilogram (µg/kg).  The 

excavated soil and sediment with dioxin concentrations greater than this level were incinerated and 

placed on Site 8A.  However, the investigation did not include the drainage systems carrying surface 

water and sediment from the site into lower reaches of the local drainage basins (Design Drawings C-1 

through C-5).  Dioxin delineation studies were conducted from 1995 through 1999.  In 2000 and 2001, 

TtNUS performed bench- and  pilot-scale treatability studies to determine whether HO-impacted media 

could be effectively remediated through stabilization and landfilling at Site 8A (TtNUS, 2001a; 2001b).   

 

On November 6, 1997, the Navy, USAF, and Mississippi Department of Environmental Quality (MDEQ) 

finalized Agreed Order (AO) No. 3466-97, which requires adequate identification, delineation, and 

remediation of all impacted media related to the storage and handling of HO and related chemicals at Site 

8. 
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In February 2000, the Air Force and the Navy proposed to clean up the off-base AOC under the 

Mississippi Brownfields Program.  Under this program, the contaminated properties would be remediated 

under program levels that are protective of human health and the environment.  This action would allow 

the off-base AOC to be developed expediently as a light industrial complex and be put to productive use.  

The Brownfields program also provides owners of the contaminated properties protection from future 

state litigation.  Sections of the application to remediate the off-base AOC under the Brownsfield program 

have been submitted to date.  The complete application package will be submitted to the State of 

Mississippi by June 2003. 

 

1.2 PURPOSE 

The purpose of this Environmental Permits Report is to identify applicable permits, filing procedures, and 

filing costs required to complete the RA outlined in Section 2.0. 
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2.0  PROPOSED REMEDIAL ACTION 

2.1 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives (RAOs) are based on the contaminated media, potential human health and 

environmental threats, and regulatory standards, requirements, and guidance.  Based on previous 

investigations and human health and ecological risk assessments, the media of concern are Site 8A soil 

ash, associated on-base drainage system sediment, off-base AOC sediment, and groundwater.  The 

chemicals of concern (COCs) are dioxins.   

 

Groundwater is retained as a medium of concern; however, Focused Feasibility Study (FFS) remedial 

alternatives were not developed to directly address impacts to groundwater.  Dioxins are highly 

organophillic in nature, and many of the groundwater samples with elevated dioxin concentrations were 

turbid.  As a result, the elevated dioxin levels are likely associated with the overlying sediment 

contamination.  Remedial actions taken to address sediment are expected to indirectly address dioxin 

impacts to groundwater. 

 

Surface water is not considered at medium of concern at Site 8 or within the associated drainage systems 

based on the results of past monitoring.  No unacceptable risks to ecological receptors were identified 

during previous investigations and risk assessments. 

 

The RAOs are as follows: 

 

• Protect human health from the potential carcinogenic and noncarcinogenic risks associated with 

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

 

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

with on-site and off-site groundwater based on potential residential future use scenarios. 

 

• Comply with federal and State regulations and guidance criteria in accordance with accepted USEPA 

and MDEQ guidelines. 

 

2.2 REMEDIAL ACTION DESCRIPTION 

The RA for Site 8 will consist of surface water controls, excavation of contaminated media, stabilization 

and on-site disposal of contaminated media, and installation of a cap over the stabilized media.  

Institutional controls will be imposed, and the site will be monitored. 
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The major construction activities to be performed during this work are as follows: 

 

Surface Water Controls:  Surface water controls will divert water from the areas of sediment excavation 

through installation of marine-grade polyvinyl chloride (PVC) sheet piling and pumping with bladder-type 

mud pumps.  Surface water controls will also consist of installing silt screens and sediment recovery traps 

(SRTs) downstream of the excavation areas to capture potentially contaminated sediment particles that 

may migrate as a result of excavation activities. 

 

Excavation of Soil Ash and Contaminated Sediment: Media with contaminant concentrations in 

excess of the dioxin preliminary remediation goals (PRGs), including Site 8A soil ash and contaminated 

on-base drainage channel sediment, and contaminated off-base AOC sediment, will be excavated  

Approximately 70,000 cubic yards of material will be excavated.  Excavated sediment will be loaded onto 

trucks for staging at Site 8A.  Verification sampling will be conducted to verify that the PRGs have been 

attained. 

 

Chemical Stabilization and On-Base Disposal: The soil ash, on-base drainage channel sediment, and 

off-base AOC sediment will be removed from their respective Site 8A stockpiles or staging areas and 

placed into dump trucks in alternating layers until the trucks are full.  This pre-mixed material blend will 

then be spread as loose lifts over the area of Site 8A dedicated to this purpose.  A layer of Portland 

cement will be spread over each lift then mixed into the material blend.  Each loose lift of amended 

material blend will be leveled and compacted. 

 

Capping: A cover system will be installed over the final lift of amended material blend.  The cover system 

will consist of 12 inches of rigid pavement (e.g., roller-compacted concrete) designed in accordance with 

United States Army Corps of Engineers (USACE) technical manual TM 5-822-5 (USACE, 1992).  This 

cover system will allow the cap to be used as a storage area for heavy equipment. 

 

Institutional Controls and Monitoring: Institutional controls will be implemented to restrict access to the 

capped area and to control future land use.  Residential use will not be permitted.  Institutional controls 

will also include regular inspection, maintenance, and repair of the capped area to ensure continued 

structural integrity.  Periodic monitoring of groundwater will be conducted to verify that dioxin is not 

leaching from the stabilized material at unacceptable levels. 
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3.0  REQUIRED PERMITS 

Table 3-1 presents a project permits checklist to assess permit requirements potentially applicable to the 

RA to ensure regulatory compliance.  The table lists the type of permit, license, or certification that may 

be required by government agencies for specific types of projects.  Based on a review of the permit 

checklist, permits are required for excavating sediment from off-base wetlands and for stormwater 

associated with construction activities.  The requirements are summarized below and described in 

Section 4.0. 

 

3.1 FEDERAL PERMITS AND REQUIREMENTS 

No USEPA permits are required for this project.  Requirements for stormwater discharges are 

administered by State agencies. 

 

A USACE permit is required for removing sediment from the off-base AOC.  There are two types of 

authorizations [nationwide permit (NWP) or individual permit] that may be applicable to work at this site.  

The District Engineer has the discretion to determine which type of permit is applicable to the work to be 

performed. 

 

• NWPs are a form of general permit and are the simplest type of permits.  General permits are 

designed to regulate activities of small scope and that have minimal impacts.  NWP 38, Cleanup of 

Hazardous and Toxic Waste, is for specific activities required to effect the containment, stabilization, 

or removal of hazardous or toxic waste materials. 

 

• Standard individual permits are processed through the typical review and coordination procedures 

including the publishing of a public notice, the opportunity for a public hearing, and receipt of 

comments from environmental and governmental agencies and the public.  This permit is used for 

any activity that does not qualify under other permit processes, is controversial in nature, or is 

expected to cause more than minimal environmental impacts. 

 

After preliminary consultations with the USACE in February 2003, an NWP 38 permit application will be 

submitted for the upcoming excavation actions in the off-base AOC. 

 

3.2 STATE PERMITS 

State permits are required to discharge stormwater from construction activities and to excavate sediment 

from the off-base AOC. 
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The MDEQ Office of Pollution Control (OPC) Storm Water Construction General Permit (Permit No. 

MSR10) is applicable to discharges composed entirely of stormwater from construction activity including 

clearing, grading, excavation, and other land-disturbance activities disturbing 5 or more acres. 

 

The Mississippi Department of Marine Resources (DMR) is the point of contact for wetland permits in the 

Mississippi Coastal Zone, which includes Harrison County.  Under a Memorandum of Agreement with the 

USACE, permits for wetland activities in the Mississippi Coastal Zone are submitted to DMR.  The DMR 

will then evaluate the permit application and forward copies to the appropriate agencies.  For minor 

activities within the jurisdiction of the DMR, at or below the watermark of the ordinary high tide, DMR will 

issue a joint USACE/DMR permit.  For major activities such as those not covered by the General Permit 

Guidelines, a separate permit will be used by the DMR and by the USACE.  In any case, the application is 

submitted to DMR on the Joint Application Form. 
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4.0  PERMIT APPLICATION AND COMPLIANCE 

4.1 NATIONWIDE PERMIT 38 – CLEANUP OF HAZARDOUS AND TOXIC WASTE 

NWP 38 may be applicable, at the discretion of the USACE District Engineer, for excavation of sediment 

from the off-base AOC.  NWP 38 is for activities required to removal hazardous or toxic waste materials 

that are performed, ordered, or sponsored by a government agency with established legal and regulatory 

authority (e.g., MDEQ) provided the permittee notifies the District Engineer in accordance with the 

“Notification” General Condition.  Court-ordered remedial action plans or related settlements are also 

authorized by this NWP.  This NWP does not authorize the establishment of new disposal sites or the 

expansion of existing sites used for the disposal of hazardous or toxic waste. 

 

The prospective permittee must notify the District Engineer with a preconstruction notification (PCN) as 

early as possible.  The District Engineer must determine if the notification is complete within 30 days of 

the date of receipt and can request additional information necessary to make the PCN complete only 

once.  However, if the prospective permittee does not provide all of the requested information, the District 

Engineer will notify the prospective permittee that the notification is still incomplete, and the PCN review 

process will not commence until all of the requested information has been received by the District 

Engineer.  The prospective permittee shall not begin the activity until notified in writing by the District 

Engineer that the proposed activities may proceed under the NWP with any special conditions imposed 

by the District Engineer.  The District Engineer may also notify the prospective permittee that an individual 

permit is required. 

 

The notification must be in writing and include the following information: 

 

• Name, address, and telephone numbers of the prospective permittee. 

 

• Location of the proposed project. 

 

• Brief description of the proposed project, the purpose of the project, direct and indirect adverse 

environmental effects the project would cause, any other NWP(s), General Permit(s), or Individual 

Permit(s) used or intended to be used to authorize any part of the proposed project or related activity.  

Sketches should be provided when necessary to show that the activity complies with the terms of the 

NWP. 

 

• A delineation of affected special aquatic sites, including wetlands. 
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The standard individual permit application form (Form ENG 4345) may be used as the PCN if it is clearly 

indicated as such.  A letter containing the required notification information may also be used.  The 

notification is sent to the District Engineer, United States Army Engineer District Mobile, P.O. Box 2288, 

Mobile, AL 36628-0001. 

 

In reviewing the PCN for the proposed activity, the District Engineer will determine whether the activity will 

result in more than minimal individual or cumulative adverse environmental impacts or may be contrary to 

the public interest.  The prospective permittee may submit a plan of mitigation activities with the PCN to 

expedite the process. 

 

In addition to any special conditions that may be imposed by the District Engineer, there are many 

general conditions that must be followed for any authorization by an NWP to be valid.  General conditions 

are contained in Appendix A.  General conditions that may affect the permitting and design for Site 8 are 

as follows: 

 

• Appropriate soil erosion and sediment controls must be used and maintained in effective operating 

condition during construction.  All exposed soil and other fills and any work below the ordinary high 

water mark must be permanently stabilized at the earliest practicable date.  Work during periods of 

low flow or no flow is encouraged. 

 

• No activity may substantially disrupt the necessary life-cycle movements of those species of aquatic 

life indigenous to the waterbody, including those that normally migrate through the area. 

 

• Heavy equipment working in wetlands must be placed on mats, or other measures must be taken to 

minimize soil disturbance. 

 

• An individual state coastal zone management consistency concurrence must be obtained or waived. 

 

• Activities in spawning areas during spawning seasons must be avoided to the maximum extent 

practicable. 

 

• Activities in breeding areas for migratory waterfowl must be avoided to the maximum extent 

practicable. 

 

A compliance certification must be submitted at the completion of the work and any required mitigation.  

The certification includes the following: 
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• A statement that the authorized work was done in accordance with USACE authorization, including 

any general or specific conditions. 

 

• A statement that any required mitigation was completed in accordance with the permit conditions. 

 

• The signature of the permittee certifying the completion of work and mitigation. 

 

There are no permit fees associated with NWPs. 

 

4.2 JOINT APPLICATION AND NOTIFICATION 

A Joint Application and Notification form (Appendix B) is used for individual permits issued by USACE 

and/or Mississippi DMR.  Discussions with the local USACE field office and/or Mississippi DMR are 

encouraged prior to submitting the permit application to identify possible problems and to attempt to 

rectify these initial concerns prior to the permit review.  For a DMR staff member to evaluate the site and 

discuss any proposed activities, the request must be submitted in writing and include the following 

information: directions, map, detailed diagram, proposed plans, contact number, and mailing address.  

Site inspections may take several weeks to complete after all requested information has been received. 

 

The DMR is the point of contact for wetland permits in the Mississippi Coastal Zone, which includes 

Harrison County.  Under a Memorandum of Agreement with the Mobile, Alabama District of the USACE, 

permits for wetlands in the Mississippi Coastal Zone are to be submitted to the DMR on a standard permit 

form.  The DMR will then evaluate the permit application for completeness and forward copies to the 

appropriate agencies.  For minor activities within the jurisdiction of the DMR, at or below the watermark of 

ordinary high tide, DMR will issue the joint Corps permit.  For major activities, a separate permit will be 

issued by DMR and by the USACE. 

 

Information required for the Joint Application and Notification includes the following: 

 

• Name, mailing address, and telephone number of applicant. 

 

• Project location (address, name of waterway, and geographic location). 

 

• Project description (length, width, existing depth, and proposed depth of sediment removal; cubic 

yards of sediment to be removed; location and dimensions of sediment disposal area; method of 

excavation; and how excavated material will be contained).  Additional information relating to the 

proposed activity (e.g., presence of marsh vegetation). 
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• Project schedule and estimated cost. 

 

• Purpose of the project and public benefits of the proposed activity. 

 

• List of all approvals and certifications received or applied for from federal, State, and local agencies. 

 

• Vicinity map showing the location of the proposed site and a written description of how to reach the 

site from major highways and landmarks.  Accurate drawing of the project site with proposed activities 

shown in detail.  All drawings must be to scale or with dimensions noted on the drawing and must 

show a plan view and cross section or elevation.  Drawings are to be 8.5 by 11 inches. 

 

• It the applicant desires to have an agent or consultant act in his behalf for permit coordination, a 

signed authorization designating such agent must be provided with the application forms.  The 

authorized agent may sign the application forms and consistency statement.  A copy of the 

authorization form is provided in Appendix B. 

 

• Adjacent property owner authorization form (Appendix B). 

 

• Appropriate report or statement assessing environmental impacts of the proposed activity and the 

final project dependent on it.  The project’s effects on the wetlands and the effects on the life 

dependent on them should be addressed.  A complete description of any measures to be taken to 

reduce detrimental off-site effects to coastal wetlands during and after the proposed activity is to be 

provided. 

 

The completed application and appropriate fees are sent to the Department of Marine Resources, 

152 Gateway Drive, Biloxi, Mississippi 39531. 

 

The typical processing procedure for a standard individual permit is as follows: 

• Pre-application consultation (optional) 

• Permit application submitted 

• Application received and assigned an identification number 

• Public notice issued (within 15 days of receiving all information) 

• 15- to 30-day comment period depending on the nature of the activity 

• Proposal reviewed by federal, State, and local agencies, the public, and special interest groups 

• Comments are considered and other agencies are consulted, if appropriate 

• Applicant may be requested to provide additional information 
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• Public hearing held, if needed 

• Decision is made [permit is either issued or denied and applicant is advised of the reason(s)] 

 

Individual permits are usually processed within 120 days from the date a complete application is 

submitted.  In some cases, however, the processing time may be greater than 120 days. 

 

4.3 STORMWATER CONSTRUCTION GENERAL PERMIT 

This permit is for discharges composed entirely of stormwater from construction activity including clearing, 

grading, excavation, and other land-disturbance activities disturbing 5 or more acres.  Owners and/or 

prime contractors must submit a Construction Notice of Intent (CNOI) in accordance with the 

requirements of the general permit.  Copies of the CNOI and general permit are provided in Appendix C.  

The MDEQ OPC authorizes owners or operators to discharge stormwater associated with construction 

activities under the terms and conditions of this permit only upon receipt of written notification of approval 

of coverage.  Persons desiring coverage under this general permit shall submit a CNOI form at least 

30 days prior to the commencement of construction [or 15 days if the Stormwater Pollution Prevention 

Plan (SWPPP) has previously been approved)].  Submittal of the CNOI must include a United States 

Geological Survey Quadrangle Map (or copy) showing site location and stormwater outfalls and the 

SWPPP. 

 

The applicant must be the owner or prime contractor.  The applicant receives coverage and is responsible 

for permit compliance.  The owner may apply and at a later date require the prime contractor to assume 

permit compliance.  Information required for the CNOI includes the following: 

 

• Owner information (contact person, agency, address, and telephone number). 

• Prime contractor information (contact person, company, address, and telephone number). 

• Project information (name, description of construction activity, proposed description of property after 

construction has been completed, physical site address, nearest named receiving stream, 

wetland/streams within 0.5 mile downstream of project boundary, total acreage that will be disturbed, 

estimated start and completion dates, type of soil on site). 

• Documentation of compliance with other regulations and requirements. 

 

CNOI forms are to be submitted to Chief, Environmental Permits Division, Mississippi Department of 

Environmental Quality, Office of Pollution Control, P.O. Box 10385, Jackson, Mississippi 39289-0385. 

 

The covered owner or prime contractor must notify the OPC at least 30 days whenever there are any 

changes in information previously submitted to the OPC in the CNOI. 
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A SWPPP will be developed and submitted with the CNOI and will identify potential sources of pollution 

that may reasonably be expected to affect the quality of stormwater discharges associated with 

construction activity.  The SWPPP will describe and ensure the implementation of practices that will 

reduce pollutants in stormwater discharges and assure compliance with the terms and conditions of the 

general permit.  The SWPPP will be amended whenever there is a change in design, construction, 

operation, or maintenance that may potentially effect the discharge of pollutants or if the SWPPP proves 

to be ineffective in controlling stormwater pollutants.  The SWPPP will be in compliance with all local 

stormwater ordinances. 

 

The SWPPP will be developed in accordance with the Mississippi SWPPP Guidance Manual for 

Construction Activities (Office of Pollution Control, 2000) and will contain details on the following: 

 

• Erosion and sediment controls (vegetative practices, structural practices, and post-construction 

control measures) in accordance with the standards set forth in Planning and Design Manual for the 

Control of Erosion, Sediment & Stormwater (United States Department of Agriculture, 1994) or other 

recognized manual of design. 

 

• Housekeeping practices appropriate to prevent pollutants from entering stormwater from construction 

sites because of poor housekeeping. 

 

• Scaled site maps showing original and proposed contours (if practicable), drainage patterns, adjacent 

receiving water bodies, north arrow, all erosion and sediment controls, post-construction control 

methods, and locations of housekeeping practices. 

 

• Implementation sequence that coordinates the timing of all major land-disturbing activities together 

with necessary erosion and sediment controls. 

 

• Procedures to maintain erosion and sediment controls.  All erosion controls are to be inspected at 

least once a week.  Monthly inspection forms are to be completed. 

 

A Notice of Termination of Coverage is to be submitted after construction activities have ceased and upon 

successful completion of all permanent erosion and sediment controls.  All monthly inspection forms must 

be attached. 
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ACRONYM LIST 

AOC Area of Contamination 
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cfs cubic feet per second 
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ROICC Resident Officer in Charge of Construction 

SCS Soil Conservation Service 

Site 8 Site 8 – Herbicide Orange Storage Area 

SRT Sediment Recovery Trap 

TBC To Be Considered 

TtNUS Tetra Tech NUS, Inc. 

USAF United States Air Force 

USDA United States Department of Agriculture 

USEPA United States Environmental Protection Agency 

VSAP Verification Sampling and Analysis Plan 
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1.0  INTRODUCTION 

This Erosion, Sediment, and Stormwater Control Plan Report was prepared under Contract Task Order 

(CTO) No. 0272 under Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract 

Number N62467-94-D-0888.  Under this CTO, Tetra Tech NUS, Inc. (TtNUS) is performing engineering 

and design services for the remedial action (RA) 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 

associated off-base Area of Contamination (AOC) in Gulfport, Mississippi.   

 

NCBC Gulfport is located in the southeastern corner of Mississippi, approximately 2 miles north of the 

Gulf of Mexico.  The base is located in the western part 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 28th Street near Outfall 3.  The base occupies 1,100 acres with an 

average elevation of approximately 30 feet above sea level, the only significant exceptions being two 

rectangular piles of bauxite (aluminum ore) that are approximately 45 feet higher than the adjacent 

ground.  A map of NCBC Gulfport is provided as Figure 1-2. 

 

1.1 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 United States Air Force (USAF) as a storage 

area for drums containing Herbicide Orange (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 from the HO was confirmed in 1977, and the site was fenced and left 

inactive until 1985 (TtNUS, 2003).  It was originally believed that 13 acres of Site 8 stored 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 dioxin contamination of soils resulted from several spills 

and leaks during the 10 years that HO was stored on Site 8.  Through a Research, Development and 

Demonstration permit obtained through the United States Environmental Protection Agency (USEPA) 

Region 4, the USAF conducted test burns to demonstrate that incineration was capable of reducing the 

dioxin concentrations to 1.0 microgram per kilogram (µg/kg), the USEPA criterion at that time.  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 
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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). 

 

From 1988 when the USAF remedial effort was completed through 2000, access to Site 8A was restricted 

and no base operations were conducted within site boundaries.  In January 2001, a new rail-loading ramp 

was constructed on the south side of Site 8A in anticipation of using the site as a storage and staging 

area (TtNUS, 2003).  For additional details on the site history, refer to Section 1.3 of the Remediation 

Planning Document (HLA, 2000). 

 

1.2 REPORT OBJECTIVE 

The objective of this report is to describe the project and present the erosion, sediment, and stormwater 

control measures that will be used during implementation of the remedial action at Site 8 and the off-base 

AOC. 

 

1.3 REPORT FORMAT 

Section 2.0 presents a response to the narrative requirements for Erosion, Sediment, and Stormwater 

Control Plans in the State of Mississippi.  Section 3.0 presents a generalized sequence of construction.  

Section 4.0 presents conclusions.  A copy of the completed Mississippi Checklist for Erosion, Sediment, 

and Stormwater Control Plans is presented in Appendix A.  Calculations are presented in Appendix B.  

Design drawings, including the erosion, sediment, and stormwater control plan design drawings and 

technical specifications, are provided under separate cover.   
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2.0  NARRATIVE CHECKLIST REQUIREMENTS 

This section presents the State of Mississippi’s narrative checklist requirements for erosion, sediment, 

and stormwater control plans.  A copy of the completed Erosion, Sediment, and Stormwater Control Plan 

checklist is provided in Appendix A.  Erosion, sediment, and stormwater quality control (QC) personnel 

will have completed the Mississippi Erosion, Sediment, and Stormwater Control Course for Contractors or 

equivalent before construction or placement of erosion, sediment, and stormwater controls for this 

project. 

 

2.1 PROJECT DESCRIPTION 

As part of the RA for Site 8, the Navy will:   

 

• 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. 

• Consolidate, blend, and stabilize soil ash and contaminated sediment within a portion of Site 8. 

• Construct a 12-inch roller-compacted concrete cap over the stabilized material. 

• Perform verification sampling. 

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

• Implement land-use controls. 

• Perform long-term monitoring. 

 

The RA is expected to impact the 13-acre area of Site 8A, 18 acres of on-base drainage channels, and 

19 acres of off-base wetland. 

 

This report summarizes the design basis for the remedial alternative selected in the Focused Feasibility 

Study (FFS) for Site 8 (TtNUS, 2003).  This alternative was selected to protect public health, welfare, and 

the environment from exposure to dioxins that are degradation products of the HO formerly stored at Site 

8.  The Navy's goal is to begin the RA at Site 8 and affected on-base drainage channels and off-base 

AOC as quickly as possible to protect human health and the environment and to comply with Applicable 

or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) criteria. 

 

2.2 EXISTING SITE CONDITIONS 

Site 8 consists of three contiguous storage areas located in the north-central portion of NCBC Gulfport 

(Figure 1-2).  The three storage areas comprising Site 8, designated as Site 8A, 8B, and 8C, varied in the 

level of storage of HO.  The main former HO drum storage area, Site 8A, which encompasses 

050307/P (E&S) 2-1 CTO 0272 
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approximately 13 acres, has an undulating surface due to previous remedial activities and is covered with 

light vegetation (Design Drawings C-4 and C-5).  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.1  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, 2003).  Prior to 

1995, the surface water that exited the base via Outfall 3 discharged to wetland that is a part of the 

Turkey Creek drainage basin (HLA, 2000).   

 

Sites 8B and 8C contain the majority of the on-base drainage channels that require restoration 

(contaminated sediments previously removed).  Sites 8B and 8C encompass approximately 18 acres, are 

relatively flat, and have almost no vegetation (Design Drawings C-1 and C-2).  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, 

exiting the base at Outfall 4, and then 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, 2003). 

 

The on-base drainage channels scheduled for excavation and restoration are shown on Figure 2-1.  Two 

types of dioxin-contaminated sediment have been observed in the on-base drainage channels (TtNUS, 

2001).  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 in an upper layer 

above the fine-grained sand.   

 

The off-base AOC consists of impacted drainage channels contained within property currently owned by 

Mr. G.E. 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.  Design Drawing C-3 presents the 

extent of contamination within the off-base AOC. 

 

The primary transport mechanism of dioxin-contaminated sediment in the off-base AOC drainage 

channels is the high-velocity surface flow associated with major storm events.  These storm events are 

responsible for the downstream migration of dioxin-contaminated sediment; however, the deposition of 

 
1 The surface soil in storage areas at NCBC is typically stabilized using Portland cement to improve the load-bearing 
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these sediments is influenced by the elevation changes associated with three terraces identified along the 

drainage patterns.  These terraces, with unique depositional patterns, soil types, and vegetation, are as 

follows: 

 

• Terrace 1 is located at the lowest elevation, or level, 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.  This terrace was identified to be the most likely to contain significant levels of dioxin 

contamination. 

 

• Terrace 2 forms a margin that surrounds the Terrace 1 main channel but at elevations slightly higher 

than Terrace 1.  The organic-rich surface soil layer is thinner than Terrace 1 and contains some sand.  

Terrace 2 supports more understory vegetation, which visually distinguishes it from Terrace 1.   

 

• 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 were the main distinguishing feature between Terrace 3 and Terrace 2.  

 

2.3 OFF-SITE AREAS 

Areas not within the limits of remediation include uncontaminated on-base drainage channels and areas 

downgradient of and adjacent to the off-base AOC.  Each of these areas is located within the limits of 

disturbance for this remedial design.  The erosion, sediment, and stormwater control devices required to 

protect these areas and to prevent the migration of contaminants to Turkey Creek are presented on 

Design Drawings C-6 through C-10 and are described in this report. 

 

The borrow area(s) is selected by the Contractor and will not be located within the limits of disturbance 

noted in this remedial design.  The Contractor will submit a supplemental erosion, sediment, and 

stormwater control plan to the Navy addressing any and all off-site borrow source(s) if an approved 

erosion, sediment, and stormwater control plan for the off-site source(s) does not exist.  

 

2.4 SOILS 

The Soil Survey of Harrison County, Mississippi produced by the United States Department of Agriculture 

(USDA) Soil Conservation Service (SCS) in 1975 (USDA, 1975) is provided as Figure 2-2.  The 

 
capacity and thus provide a surface suitable for equipment storage and staging. 
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approximate locations of Site 8 and the associated AOC are indicated on the map.  The soil types present 

within Site 8 and the on-base drainage channels include: 

 

 At  Atmore silt loam 

 HIA  Harleston fine sandy loam, 0 to 2 percent slopes 

 Oc  Ocilla loamy sand 

 Pm  Plummer loamy sand 

 

A description of these soil types, obtained from the Soil Survey of Harrison County, Mississippi (USDA, 

1975), is provided below.   

 

Atmore silt loam - This is a poorly drained soil on broad flats and in drainageways with slopes of 0 to 

2 percent.  This Atmore soil is strongly acidic to extremely acidic, and permeability is moderate in the 

upper part and slow in the lower part.  The available water capacity is medium to high.  The water table is 

at the surface during wet periods, and runoff is slow. 

 

Harleston fine sandy loam, 0 to 2 percent slopes - This is a strongly or very strongly acidic, 

moderately well drained soil on ridgetops.  Permeability is moderate and available water capacity is 

medium.  Runoff is slow. 

 

Ocilla loamy sand - This is a somewhat poorly drained soil on broad flats with slopes of 0 to 2 percent.  

This soil is strongly acidic or very strongly acidic.  Permeability is moderate and available water capacity 

is low to medium.  Runoff is slow. 

 

Plummer loamy sands - Plummer loamy sand is a poorly drained soil on wet flats and in drainageways.  

Slopes are 0 to 2 percent.  This soil is strongly acid or very strongly acid.  Permeability of the surface and 

subsurface layers is rapid, and permeability of the subsoil is moderate.  The available water capacity is 

low, and runoff is slow or very slow. 

 

The soil types present within the off-base AOC include: 

 

 HIB  Harleston fine sandy loam, 2 to 5 percent slopes 

 Hy  Hyde silt loam 

 Ps  Ponzer and Smithton soils 

 Pm  Plummer loamy sand 
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Descriptions of the soil types not described above, obtained from the Soil Survey of Harrison County, 

Mississippi (USDA, 1975), are provided below.  The descriptions for the soils were. 

  

Harleston fine sandy loam, 2 to 5 percent slopes - This moderately well-drained soil is on ridgetops, 

around heads of drainageways, and on side slopes.  This soil is strongly acidic or very strongly acidic.  

Permeability is moderate and available water capacity is medium.  Runoff is slow to medium.  

 

Hyde silt loam - This is a very poorly drained soil in depressions and drainageways with Slopes of 0 to 

2 percent.  This soil is strongly acidic or very strongly acidic.  Permeability is moderately slow and 

available water capacity is high.  Runoff is slow or very slow.  

 

Ponzer and Smithton soils - These soils located along minor streams and intermittent drainageways 

and are subject to flooding and are covered by standing water for long periods.  Slopes are 0 to 2 

percent.  The soil ranges from very poorly to poorly drained and strongly acidic to extremely acidic.  

Available water capacity is medium. 

 

2.5 CRITICAL AREAS 

Critical areas are those areas that have potentially serious erosion problems due to steep slopes, poor 

vegetation cover, or runoff channels or have been identified as wetlands.  Critical areas associated with 

Site 8 include the streams that carry stormwater runoff from the site to Outfall 3 and the wetland areas in 

the off-base AOC.  Through the process of excavating contaminated soils and through the process of 

constructing erosion, sediment, and stormwater controls, portions of the wetlands located within the area 

of disturbance for the RA will be impacted.  These areas will be protected where possible by using 

erosion, sediment, and stormwater controls.  However, the wetland areas that cannot be protected (i.e., 

wetlands within excavation areas) will be restored upon completion of the RA.  The erosion, sediment, 

and stormwater controls proposed for the protection of critical areas and for the prevention of sediment 

transport are described further in Section 2.6.  No other critical areas have been identified for Site 8 and 

its associated on- and off-base remediation areas. 

 

2.6 EROSION, SEDIMENT, AND STORMWATER CONTROL MEASURES 

Unless otherwise noted in this plan or in the construction documents, erosion, sediment, and stormwater 

control measures will be implemented, installed, and maintained according to the standards and 

specifications of the Mississippi Planning and Design Manual for the Control of Erosion, Sediment, and 

Stormwater (MPDMCESS) produced in April 1994.  The MPDMCESS was produced with the cooperation 

of the USDA Natural Resources Conservation Service, the Mississippi Department of Environmental 

Quality (MDEQ), and the Mississippi Soil and Water Conservation Commission (MSWCC) (USDA, 1994).  
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The required erosion, sediment, and stormwater control measures are shown on Design Drawings C-6 

through C-10 and are as follows: 

 

• Construction entrance(s)/exit(s) will be provided off Greenwood Avenue, Holtman Avenue, Brown 

Avenue, and Eighth Street for work to be performed on base and off 28th Street for work to be 

performed off base.  These construction entrance(s)/exit(s) will be protected with silt fencing or super 

silt fencing. 

 

• Silt fencing will be placed along the downslope sides of access roads, construction 

entrance(s)/exit(s), support facilities [i.e., the decontamination pad(s), staging area(s), and materials 

handling pad], and around identified excavation areas.    

 

• Super silt fence will be installed along the limit of stabilized material blend, or cap, to decrease runoff 

velocities and protect certified clean stabilized drainage channels. 

 

• A temporary diversion, stabilized immediately after installation, will be placed along the upslope side 

of the temporary access road that will be constructed to access the off-base AOC.  The diversion will 

collect stormwater runoff and divert the flow to controlled locations. 

 

• Sediment Recovery Traps (SRTs) will be constructed to segregate excavation areas within the off-

base AOC. 

 

2.6.1 Structural Practices 

The following structural practices will be used during and/or following construction activities at Site 8 to 

control erosion and sedimentation.   

 

1. Construction Entrance(s)/Exit(s) - Temporary construction entrance(s)/exits(s) will be installed to 

provide access to Site 8A from Greenwood Avenue, to Site 8B from Holtman Avenue, to on-base 

drainage channels from Brown Avenue and Eighth Street, and to the off-base AOC from 28th Street.  

Construction vehicles will be cleaned before exiting the site. 

 

2. Silt Fence - Silt fencing will be installed along the downslope sides of access roads, construction 

entrance(s)/exit(s), support facilities, and excavation areas.   

 

3. Super Silt Fence - Super silt fencing will be installed around the Site 8A cap area. 
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4. Sediment Tank - A sediment tank will be available on site for use in dewatering excavation areas and 

for collecting decontamination waters.  Water from excavations may be collected in a temporary 

holding tank, tested, and disposed at an appropriate off-site facility, if necessary.  In the event that a 

determination is made to allow discharge of the collected water onto the ground surface, water will 

first be cleaned of sediment and then broadcast over an approved vegetated area or designated 

drainage channel.  Water from the decontamination pad will be collected in a temporary holding tank, 

tested, and disposed at an appropriate off-site facility, if necessary. 

 

5. Surface Roughening - The surface of regraded areas will be roughened to reduce runoff velocity and 

to aid in the establishment of vegetative cover. 

 

6. Temporary Seeding - All regraded areas that will be left dormant for extended periods of time shall be 

seeded with fast-germinating temporary vegetation immediately following grading.  Seeding will be 

performed dependent on the time of year, in accordance with the Seeding Chart in the Mississippi 

Stormwater Pollution Prevention Plan (MSWPPP) Guidance Manual for Construction Activities 

produced by the General Permits Branch of the Office of Pollution Control (OPC) in the MDEQ (OPC, 

2000). 

 

7. Permanent Seeding - All regraded areas not receiving roller-compacted concrete or wetland plantings 

will be permanently seeded with a seed mixture that will minimize erosion and provide suitable food 

and cover for wildlife.  The permanent seed mixture for this RA is presented in Section 2.7 and on 

Design Drawing C-12. 

 

8. Mulching - All areas receiving permanent seeding will be mulched with an organic material that 

prevents erosion by protecting the soil surface from raindrop impact and reducing the velocity of 

overland flow. 

 

9. Diversion - A temporary diversion will be constructed along the off-base AOC temporary access road.  

The diversion will be used to collect stormwater runoff and convey it around the excavation. 

 

10. Culverts - Culverts placed periodically below the temporary access road constructed along the off-

base AOC will allow the diversions to collect stormwater runoff at selected locations (depending on 

the severity of the storm).  The off-base AOC end of each culvert will be covered with filter fabric to 

prevent the migration of contaminated sediments from the off-base AOC to the diversion. 

 

11. Sediment Recovery Traps - SRTs will be constructed to segregate areas of excavation within the off-

base AOC.  The SRTs, which are constructed using gabions and filter fabric, will prevent the 
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migration of contaminated sediments into uncontaminated areas during rainfall events or storm 

surges.  These SRTs will be removed after the off-base area is stabilized with vegetation. 

 

12. Sheet Piling - Sheet piling will be placed within the on-base drainage channels to divide on-base 

drainage channels into manageable channel segments.  After insertion of the sheet piles, water 

within the channels will be pumped and contaminated sediment excavated.  Concurrently disturbed 

channel segments should be limited to three and the segments should be adjacent to each other. 

 

2.6.2 Management Strategies 

The following management strategies will be utilized during the RA. 

 

1. Unstabilized, disturbed areas will be minimized and construction activities will be staged. 

 

2. Seeding or other stabilization measures will follow immediately after grading. 

 

3. Areas that are not to be disturbed will be clearly marked by flags, signs, etc. 

 

4. The construction superintendent will be responsible for ensuring the installation and maintenance of 

all erosion, sediment, and stormwater control practices. 

 

5. Erosion, sediment, and stormwater control structures will be installed and/or constructed before the 

start of any earth-disturbance activities. 

 

6. Temporary erosion, sediment, and stormwater control features will remain in place until permanent 

vegetation is established over disturbed surfaces, as described in the revegetation notes on Design 

Drawing C-12. 

 

7. Drainage channel segregation devices should be used to divide on-base drainage channels into 

manageable areas; excavation should not occur in subsequent areas until the preceding area has 

been segregated. 

 

2.7 PERMANENT STABILIZATION 

All areas disturbed by RA activities will be stabilized with permanent seeding as soon as possible 

following final grading but no later than 14 calendar days after establishment of final grade (as noted on 

the design drawings).  Permanent seeding will be done in accordance with the Planning and Design 

Manual for the Control of Erosion, Sediment, and Stormwater (USDA, 1994) and as specified on Design 
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Drawing C-12.  The seed mixture selected is recommended in the Mississippi SWPPP Guidance Manual 

for Construction Activities for Mississippi’s Southern Zone (OPC, 2000).  The seed mixture consists of 

common bermudagrass when planting occurs between March 1 and July 15 or September 1 through 

November 30.  When planting occurs between November 30 and March 1, annual ryegrass will be mixed 

with the common bermudagrass.  Planting between July 15 and September 1 should be avoided.  

However, if grades are finalized during this period, temporary seeding can be used. 

 

2.8 STORMWATER RUNOFF CONSIDERATIONS 

Following completion of the RA, Site 8A will be covered with roller-compacted concrete, and the 

excavated channels and off-base AOC will be returned to grassed or natural conditions.  Because 

existing conditions on Site 8A consist of stabilized soil with light vegetation and future conditions will have 

a roller-compacted concrete cap, pre- and post-construction runoff calculations have been prepared for 

Site 8A.  Because remediation activities at Site 8A have been underway since the drums of HO were 

removed from the site in the late 1970s, pre-construction conditions will be representative of when Site 

8A was used as a storage area with Portland cement-stabilized soil.  The pre- and post-construction 

runoff calculations are provided in Appendix B. 

 

Due to the inclusion of over-sized drainage channels within the limits of Site 8A, the post-construction 

runoff peak discharge [109 cubic feed per second (cfs)] only slightly exceeds the pre-construction runoff 

peak discharge (108.5 cfs).  Although the post-construction runoff from Site 8A exceeds the pre-

construction runoff, the widening of the downstream channels during the RA will provide adequate 

storage for this increased flow.  Therefore, other than the proposed drainage channels on site 8A, no 

permanent stormwater features are required. 

 

2.9 MAINTENANCE 

In general, during the RA, all erosion, sediment, and stormwater control measures will be checked daily 

and after each runoff-producing rainfall event.  Any required repairs will be made immediately.  The 

following items will be checked: 

 

• The construction entrance(s)/exit(s) will be maintained in a condition that will minimize tracking 

sediment onto roads, including the addition of stone or other repairs.   

 

• The silt fencing and super silt fencing will be checked regularly for undermining or deterioration of the 

fabric.  Sediment will be removed when the level of sediment deposition causes “bulging” or reaches 

one-half of the fabric height. 
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• SRTs will be checked for sediment accumulation.  Sediment will be removed when it reaches one-

half the original height of the SRT.  Erosion caused by high-velocity flows around the edges of the 

SRTs will be corrected immediately. 

 

• Immediately following the establishment of a temporary diversion, the diversion will be stabilized 

using the permanent or temporary seed mixture.  After grass has been established, the diversion will 

be checked periodically to determine whether the grass is withstanding flow velocities without 

damage.  Any damage identified will be repaired immediately and the diversion reseeded. 

 

• The seeded areas will be checked regularly to ensure that a good stand of vegetation is maintained.  

Areas will be fertilized and reseeded as needed.  The contractor is responsible for maintenance until 

formal acceptance of the RA by the Resident Officer in Charge of Construction (ROICC). 
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3.0  SEQUENCE OF CONSTRUCTION 

The time to perform the required construction activities is estimated to be approximately 12 months.  

However, the project may be conducted in phases, as determined by the Navy.  The following sequence 

of construction assumes that all of the work will be performed in one construction period.  In the event 

that the project is conducted in phases, area-specific erosion, sediment, and stormwater controls can be 

constructed at the time RA activities are conducted in a specific area.  The generalized sequence of 

construction activities are as follows.  Upon approval of the ROICC, sequence items may be conducted 

concurrently. 

 

1. Hold pre-construction meeting with the ROICC. 

 

2. Inspect the site prior to construction to verify existing site conditions and underground utility 

locations. 

 

3. Establish horizontal and vertical control for construction.  Stake the location of all areas to be 

excavated or disturbed prior to actual work. 

 

4. Install perimeter controls for the construction entrance(s)/exit(s).  Construct the construction 

entrance(s)/exit(s).  Install remaining perimeter controls as indicated on Design Drawings C-6 

through C-10 and additional construction entrance(s)/exit(s) if approved by the ROICC prior to 

any earth-disturbance activities.  All perimeter controls will conform to MDEQ standards, unless 

otherwise specified.  The perimeter controls to be installed include, but are not limited to, the 

following: 

 

• Placement of silt fencing around the construction entrance(s)/exits(s), material handling pad, 

decontamination pad(s), and construction laydown, storage and staging/processing area(s). 

 

• Placement of SRTs within the off-base AOC. 

 

• Temporary security fence and/or gates shall be installed along the site perimeter as 

necessary to restrict access. 

 

• Additional controls as may be required by the ROICC and/or warranted by site conditions and 

best construction practices.  

 

050307/P (E&S) 3-1 CTO 0272 
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5. Install the access road and temporary diversion along the excavation area in the off-base AOC.  

Install culverts and additional SRTs as indicated on Design Drawing C-8 or where appropriate 

subject to approval of the ROICC. 

 

6. Clear and grub areas for material handling pad, decontamination pad(s), and construction 

laydown, storage and staging/processing area(s), unless indicated otherwise. 

 

7. Construct material handling pad, decontamination pad(s), and storage and staging/processing 

area(s). 

 

8. Restore channels excavated during 2002 on Sites 8B and 8C by placing 6 inches of topsoil and 

temporary erosion control matting (ECM) and seeding with the permanent seed mixture provided 

on Design Drawing C-12. 

 

9. Remove items identified on Design Drawings C-18 and C-19 from Site 8A and abandon the 

permanent monitoring wells on Site 8A and the temporary monitoring wells within the off-base 

AOC, as indicated on the design drawings and in the specifications. 

 

10. Clear but do not grub all areas where excavation will occur (i.e., off-base AOC, on-base drainage 

channels, and Site 8A).  Only clear the areas that are scheduled for excavation during the current 

construction period. 

 

11. Excavate contaminated sediments from the off-base AOC and transport sediment to the material 

handling pad located on Site 8B.  The Navy will collect soil and groundwater verification samples 

from the off-base AOC in accordance with the Verification Sampling and Analysis Plan (VSAP) 

(TtNUS, 2003).  Verification sampling and analysis will follow visual confirmation that all 

contaminated material has been excavated.  If verification results indicate contaminants are either 

completely removed or at levels less than the preliminary remediation goal (PRG) for dioxin, 

excavation of contaminated sediment is complete.  If the initial verification results indicate that 

sediment remains on site with dioxin concentrations greater than the PRG, continue excavation in 

accordance with the VSAP and the Navy will conduct additional verification sampling and 

analysis.  Continue the excavation process until contaminants are removed and the PRG is 

achieved.   

 

12. Upon approval by the ROICC, restore the off-base AOC area of disturbance by placing common 

fill as required, placing 6 inches of topsoil, and revegetating using the wetland plant schedule and 

wetland seed mixture presented on Design Drawing C-22.  Following stabilization and after 
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approval of stabilization from the ROICC and MDEQ, remove SRTs (installed and existing) within 

the off-base AOC.  Following the restoration of the off-base AOC remove the temporary access 

road to the timber used for subgrade, 

 

13. Install required haul roads along the on-base drainage channel excavation areas.  Sequentially 

excavate on-base sediment from the drainage channels using channel segregation devices and 

pumps to restrict the disturbed channel to manageable lengths.  Excavate contaminated sediment 

from indicated drainage channels and associated culverts.  Transport the sediment to the material 

handling pad located on Site 8B.  The Navy will collect verification samples in accordance with 

the VSAP, and as outlined in Sequence Item 11.  Restore drainage channel segments by placing 

6 inches of topsoil and ECM and applying the permanent seed mixture provided on Design 

Drawing C-12.  Restrict the number of concurrently disturbed drainage channel segments to 

three. 

 

14. Excavate soil ash from piles within Site 8A and transport soil ash to the material handling pad 

located at Site 8B.  Establish the perimeter channels and stabilize with the placement of 6 inches 

of topsoil and ECM and by seeding with the permanent seed mixture provided on Design Drawing 

C-12.  Modify the existing Site 8A culverts as required and install the new culvert.  Dewater the 

existing channels and compact the remaining soil at Site 8A, where required, to achieve a 

suitable subgrade for the consolidated/stabilized material. 

 

15. Sequentially excavate sediment from the drainage channels within the boundaries of Site 8A 

using channel segregation devices and pumps to restrict the disturbed channel to manageable 

lengths.  Excavate contaminated sediment from indicated drainage channels and associated 

culverts.  Transport the sediment to the material handling pad located on Site 8B.  The Navy will 

collect verification samples in accordance with the VSAP, and as outlined in Sequence Item 11.  

Restrict the number of concurrently disturbed drainage channel segments to three. 

 

16. Consolidate contaminated off-base sediment, contaminated on-base sediment, and soil ash to 

achieve the desired material blend.  Transport to Site 8A and spread the material blend, in lifts 

where required, to achieve the interim grade (12 inches below final grade).  Stabilize the material 

blend.  Compact each lift of consolidated/stabilized material in accordance with the design 

drawings and specifications. 

 

17. Following the placement of the consolidated/stabilized material blend (including sediment 

removed from perimeter controls), install the 12-inch-thick roller-compacted concrete cap in 

accordance with the design drawings and specifications. 
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18. Following the placement of the roller-compacted concrete, remove the material handling pad, 

decontamination pad(s), and construction laydown, storage and staging/processing area(s).  

Transport and dispose off site all required materials from these temporary features.  The Navy will 

collect verification samples from the soil below the material handling pad and all decontamination 

pads in accordance with the VSAP and as outlined in Sequence Item 11.  

 

19. Stabilize all remaining areas of disturbance with the permanent seed mixture provided on Design 

Drawing C-12. 

 

20. When upstream areas and all on-base drainage channels have been stabilized and approval of 

stabilization has been received from the ROICC and MDEQ, remove all remaining temporary 

perimeter controls and all remaining on-base SRTs on Sites 8A, 8B, and 8C and from all 

downstream drainage channels. 
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4.0  CONCLUSIONS 

This RA will result in the improvement of the site over the long term.  Contaminated sediments will be 

excavated, consolidated, and stabilized on Site 8A and then capped.  Disturbed areas will then be 

restored.  Appropriate steps will be implemented during construction to control runoff from the site and 

reduce the impacts of erosion and sedimentation. 

 

Runoff quality during the RA will be addressed via temporary and permanent erosion, sediment, and 

stormwater control devices around the perimeter of the disturbed areas. 
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1.0  INTRODUCTION 

This Stormwater Pollution Prevention Plan (SWPPP) was prepared under Contract Task Order (CTO) No. 

0272 under Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62467-94-D-0888.  Under this CTO, Tetra Tech NUS, Inc. (TtNUS) is performing engineering and 

design services for the remedial action (RA) 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 

associated off-base Area of Contamination (AOC) in Gulfport, Mississippi.   

 

NCBC Gulfport is located in the southeastern corner of Mississippi, approximately 2 miles north of the 

Gulf of Mexico.  The base is located in the western part 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 28th Street near Outfall 3.  The base occupies 1,100 acres with an 

average elevation of approximately 30 feet above sea level, the only significant exceptions being two 

rectangular piles of bauxite (aluminum ore) that are approximately 45 feet higher than the adjacent 

ground.  A map of NCBC Gulfport is provided as Figure 1-2. 

 

1.1 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 United States Air Force (USAF) as a storage 

area for drums containing Herbicide Orange (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 from the HO was confirmed in 1977, and the site was fenced and left 

inactive until 1985 (TtNUS, 2003).  It was originally believed that 13 acres of Site 8 stored 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 dioxin contamination of soils resulted from several spills 

and leaks during the 10 years that HO was stored on Site 8.  Through a Research, Development and 

Demonstration permit obtained through the United States Environmental Protection Agency (USEPA) 

Region 4, the USAF conducted test burns to demonstrate that incineration was capable of reducing the 

dioxin concentrations to 1.0 microgram per kilogram (µg/kg), the USEPA criterion at that time.  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 
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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). 

 

From 1988 when the USAF remedial effort was completed through 2000, access to Site 8A was restricted 

and no base operations were conducted within site boundaries.  In January 2001, a new rail-loading ramp 

was constructed on the south side of Site 8A in anticipation of using the site as a storage and staging 

area (TtNUS, 2003).  For additional details on the site history, refer to Section 1.3 of the Remediation 

Planning Document (HLA, 2000). 

 

1.2 PROJECT DESCRIPTION 

As part of the RA for Site 8, the Navy will: 

 

• 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. 

• Consolidate, blend, and stabilize soil ash and contaminated sediment within a portion of Site 8. 

• Construct a 12-inch roller-compacted concrete cap over the stabilized material. 

• Perform verification sampling. 

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

• Implement land-use controls. 

• Perform long-term monitoring. 

 

The RA is expected to impact the 13-acre area of Site 8A, 18 acres of on-base drainage channels, and 

19 acres of off-base wetland. 

 

This report summarizes the design basis for the remedial alternative selected in the Focused Feasibility 

Study (FFS) for Site 8 (TtNUS, 2003).  This alternative was selected to protect public health, welfare, and 

the environment from exposure to dioxins that are degradation products of the HO formerly stored at Site 

8.  The Navy's goal is to begin the RA at Site 8 and affected on-base drainage channels and off-base 

AOC as quickly as possible to protect human health and the environment and to comply with Applicable 

or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC) criteria. 
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1.3 REPORT OBJECTIVE AND CONTENT 

The objective of this report is to describe the project and to present the stormwater pollution prevention 

controls that will be used during implementation of the RA at Site 8 and its contiguous on-base drainage 

channels and off-base AOC. 

 

Section 2.0 presents a description of control measures to be implemented during the RA and the 

sequence of proposed construction activities.  Section 3.0 presents a generalized summary of State and 

local requirements for stormwater management.  Section 4.0 presents the inspection and maintenance 

program proposed for the RA.  Section 5.0 presents a summary of non-stormwater discharges and 

pollution prevention measures to be employed during the RA.  Sections 6.0 and 7.0 present the required 

plan certifications.  Copies of the United States Environmental Protection Agency (USEPA) checklists for 

Stormwater Pollution Prevention Plans are presented in Appendix A.  Calculations are presented in 

Appendix B of the Erosion, Sediment, and Stormwater Control Plan Report.  Design drawings and 

technical specifications are provided under separate cover.  
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2.0  DESCRIPTION OF CONTROLS 

This section presents a description of stormwater controls, including erosion and sedimentation controls 

proposed for the RA.  A copy of the completed USEPA pre-construction checklist is provided in Appendix 

A.1.  The Stormwater Pollution Prevention Plan Construction/Implementation Checklist is provided in 

Appendix A.2.  These checklists were obtained from the USEPA Stormwater Management for 

Construction Activities: Summary Guidance on Developing Pollution Prevention Plans and Best 

Management Practice (USEPA, 1992).  Requirements specified in these checklists and documents are 

incorporated into this SWPPP. 

 

2.1 EXISTING SITE CONDITIONS 

Site 8 consists of three contiguous storage areas located in the north-central portion of NCBC Gulfport 

(Figure 1-2).  The three storage areas comprising Site 8 are designated as Sites 8A, 8B, and 8C.  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 (Design 

Drawings C-4 and C-5).  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.1   

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, 2003).  Prior to 1995, the surface water 

that exited the base via Outfall 3 discharged to wetland that is a part of the Turkey Creek drainage basin 

(HLA, 2000).   

 

Sites 8B and 8C contain the majority of the on-base drainage channels that require restoration 

(contaminated sediments previously removed).  Sites 8B and 8C encompass approximately 18 acres, are 

relatively flat, and have almost no vegetation (Design Drawings C-1 and C-2).  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, 

exiting the base at Outfall 4, and then 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, 2003). 

 

 
1 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 on-base drainage channels scheduled for excavation and restoration are shown on Figure 2-1.  Two 

types of dioxin-contaminated sediment have been observed in the on-base drainage channels (TtNUS, 

2001).  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 in an upper layer 

above the fine-grained sand.   

 

The off-base AOC consists of impacted drainage channels contained within property currently owned by 

Mr. G.E. 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.  Design Drawing C-3 presents the 

extent of contamination within the off-base AOC. 

 

The primary transport mechanism of dioxin-contaminated sediment in the off-base AOC drainage 

channels is the high-velocity surface water flow 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.  These terraces, with unique depositional patterns, soil types, and vegetation, are 

as follows: 

 

• Terrace 1 is located at the lowest elevation, or level, and forms the main channel.  The soil’s 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.  This terrace was identified to be the most likely to contain significant levels of dioxin 

contamination. 

 

• Terrace 2 forms a margin that surrounds the Terrace 1 main channel but at elevations slightly higher 

than Terrace 1.  The organic-rich surface soil layer is thinner than Terrace 1 and contains some sand.  

Terrace 2 supports more understory vegetation, which visually distinguishes it from Terrace 1.   

 

• 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 were the main distinguishing feature between Terrace 3 and Terrace 2.  
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2.2 EROSION, SEDIMENT, AND STORMWATER CONTROL MEASURES 

Unless otherwise noted in this plan or in the construction documents, erosion, sediment, and stormwater 

control measures will be implemented, installed, and maintained according to the standards and 

specifications of the Mississippi Planning and Design Manual for the Control of Erosion, Sediment, and 

Stormwater (MPDMCESS) produced in April 1994.  The MPDMCESS was produced  with the 

cooperation of the United States Department of Agriculture (USDA) Natural Resources Conservation 

Service, the Mississippi Department of Environmental Quality (MDEQ), and the Mississippi Soil and 

Water Conservation Commission (MSWCC) (USDA, 1994).  The required erosion, sediment, and 

stormwater control measures are shown on Design Drawings C-6 through C-10 and are as follows: 

 

• Construction entrance(s)/exit(s) will be provided off Greenwood Avenue, Holtman Avenue, Brown 

Avenue, and Eighth Street for work to be performed on base and off 28th Street for work to be 

performed off base.  These construction entrance(s)/exit(s) will be protected with silt fencing or super 

silt fencing. 

 

• Silt fencing will be placed along the downslope sides of access roads, construction 

entrance(s)/exit(s), support facilities [i.e., the decontamination pad(s), staging area(s), and material 

handling pad], and around identified excavation areas.   

 

• Super silt fence will be installed along the limit of stabilized material blend, or cap, to decrease runoff 

velocities and protect certified clean stabilized drainage channels. 

 

• A temporary diversion, stabilized immediately after installation, will be placed along the upslope side 

of the temporary access road that will be constructed to access the off-base AOC.  The diversion will 

collect stormwater runoff and divert the flow to controlled locations. 

 

• Sediment Recovery Traps (SRTs) will be constructed to segregate excavation areas within the off-

base AOC. 

 

2.2.1 Structural Practices 

The following structural practices will be used during and/or following construction activities at Site 8 to 

control erosion and sedimentation:   

 

1. Construction Entrance(s)/Exit(s) - Temporary construction entrance(s)/exits(s) will be installed to 

provide access to Site 8A from Greenwood Avenue, to Site 8B from Holtman Avenue, to on-base 
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drainage channels from Brown Avenue and Eighth Street, and to the off-base AOC from 28th Street.  

Construction vehicles will be cleaned before exiting the site. 

 

2. Silt Fence - Silt fencing will be installed along the downslope sides of access roads, construction 

entrance(s)/exit(s), support facilities, and excavation areas.   

 

3. Super Silt Fence - Super silt fencing will be installed around the Site 8A cap area. 

 

4. Sediment Tank - A sediment tank will be available on site for use in dewatering excavation areas and 

for collecting decontamination waters.  Water from excavations may be collected in a temporary 

holding tank, tested, and disposed at an appropriate off-site facility, if necessary.  In the event that a 

determination is made to allow discharge of the collected water onto the ground surface, water will 

first be cleaned of sediment and then broadcast over an approved vegetated area or designated 

drainage channel.  Water from the decontamination pad will be collected in a temporary holding tank, 

tested, and disposed at an appropriate off-site facility, if necessary. 

 

5. Surface Roughening - The surface of regraded areas will be roughened to reduce runoff velocity and 

to aid in the establishment of vegetative cover. 

 

6. Temporary Seeding - All regraded areas that will be left dormant for extended periods of time shall be 

seeded with fast-germinating temporary vegetation immediately following grading.  Seeding will be 

performed dependent on the time of year, in accordance with the Seeding Chart in the Mississippi 

Stormwater Pollution Prevention Plan Guidance Manual for Construction Activities produced by the 

General Permits Branch of the Office of Pollution Control (OPC) in the MDEQ (OPC, 2000). 

 

7. Permanent Seeding - All regraded areas not receiving roller-compacted concrete or wetland plantings 

will be permanently seeded with a seed mixture that will minimize erosion and provide suitable food 

and cover for wildlife.  The permanent seed mixture for this RA is presented in Section 2.7 and on 

Design Drawing C-12. 

 

8. Mulching - All areas receiving permanent seeding will be mulched with an organic material that 

prevents erosion by protecting the soil surface from raindrop impact and reducing the velocity of 

overland flow. 

 

9. Diversion - A temporary diversion will be constructed along the off-base AOC temporary access road.  

The diversion will be used to collect stormwater runoff and convey around the excavation. 
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10. Culverts - Culverts placed periodically below the temporary access road constructed along the off-

base AOC will allow the diversions to collect stormwater runoff at selected locations (depending on 

the severity of the storm).  The off-base AOC end of each culvert will be covered with filter fabric to 

prevent the migration of contaminated sediments from the off-base AOC to the diversion. 

 

11. Sediment Recovery Traps - SRTs will be constructed to segregate areas of excavation within the off-

base AOC.  The SRTs, which are constructed using gabions and filter fabric, will prevent the 

migration of contaminated sediments into uncontaminated areas during rainfall events or storm 

surges.  These SRTs will be removed after the off-base area is stabilized with vegetation. 

 

12. Sheet Piling - Sheet piling will be placed within the on-base drainage channels to divide on-base 

drainage channels into manageable channel segments.  After insertion of the sheet piles, water 

within the channels will be pumped and contaminated sediment excavated.  Concurrently disturbed 

channel segments should be limited to three and the segments should be adjacent to each other. 

 

2.2.2 Management Strategies 

The following management strategies will be utilized during the RA: 

 

1. Unstabilized, disturbed areas will be minimized and construction activities will be staged. 

 

2. Seeding or other stabilization measures will follow immediately after grading. 

 

3. Areas that are not to be disturbed will be clearly marked by flags, signs, etc. 

 

4. The construction superintendent will be responsible for ensuring the installation and maintenance of 

all erosion, sediment, and stormwater control practices. 

 

5. Erosion, sediment, and stormwater control structures will be installed and/or constructed before the 

start of any earth-disturbance activities. 

 

6. Temporary erosion, sediment, and stormwater control features will remain in place until permanent 

vegetation is established over disturbed surfaces, as described in the revegetation notes on Design 

Drawing C-12. 

 

7. Drainage channel segregation devices should be used to divide on-base drainage channels into 

manageable areas; excavation should not occur in subsequent areas until the preceding area has 

been segregated. 
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2.3 SEQUENCE OF CONSTRUCTION 

The time to perform the required construction activities is estimated to be approximately 12 months.  

However, the project may be conducted in phases, as determined by the Navy.  The following sequence 

of construction assumes that all of the work will be performed in one construction period.  In the event 

that the project is conducted in phases, area-specific erosion, sediment, and stormwater controls can be 

constructed at the time RA activities are conducted in a specific area.  The generalized sequence of 

construction activities are as follows.  Upon approval of the Resident Officer in Charge of Construction 

(ROICC), sequence items may be conducted concurrently. 

 

1. Hold pre-construction meeting with the ROICC. 

 

2. Inspect the site prior to construction to verify existing site conditions and underground utility locations. 

 

3. Establish horizontal and vertical control for construction.  Stake the location of all areas to be 

excavated or disturbed prior to actual work. 

 

4. Install perimeter controls for the construction entrance(s)/exit(s).  Construct the construction 

entrance(s)/exit(s).  Install remaining perimeter controls as indicated on Design Drawings C-6 through 

C-10 and additional construction entrance(s)/exit(s) if approved by the ROICC prior to any earth-

disturbance activities.  All perimeter controls will conform to MDEQ standards, unless otherwise 

specified.  The perimeter controls to be installed include, but are not limited to, the following: 

 

• Placement of silt fencing around the construction entrance(s)/exits(s), material handling pad, 

decontamination pad(s), and construction laydown, storage and staging/processing area(s). 

 

• Placement of SRTs within the off-base AOC. 

 

• Temporary security fence and/or gates shall be installed along the site perimeter as necessary to 

restrict access. 

 

• Additional controls as may be required by the ROICC and/or warranted by site conditions and 

best construction practices.  
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5. Install the access road and temporary diversion along the excavation area in the off-base AOC.  

Install culverts and additional SRTs as indicated on Design Drawing C-8 or where appropriate subject 

to approval of the ROICC. 

 

6. Clear and grub areas for material handling pad, decontamination pad(s), and construction laydown, 

storage and staging/processing area(s), unless indicated otherwise. 

 

7. Construct material handling pad, decontamination pad(s), and storage and staging/processing 

area(s). 

 

8. Restore channels excavated during 2002 on Sites 8B and 8C by placing 6 inches of topsoil and 

temporary erosion control matting (ECM) and seeding with the permanent seed mixture provided on 

Design Drawing C-12. 

 

9. Remove items identified on Design Drawings C-18 and C-19 from Site 8A and abandon the 

permanent monitoring wells on Site 8A and the temporary monitoring wells within the off-base AOC, 

as indicated on the design drawings and in the specifications. 

 

10. Clear but do not grub all areas where excavation will occur (i.e., off-base AOC, on-base drainage 

channels, and Site 8A).  Only clear the areas that are scheduled for excavation during the current 

construction period. 

 

11. Excavate contaminated sediments from the off-base AOC and transport sediment to the material 

handling pad located on Site 8B.  The Navy will collect soil and groundwater verification samples from 

the off-base AOC in accordance with the Verification Sampling and Analysis Plan (VSAP) (TtNUS, 

2003).  Verification sampling and analysis will follow visual confirmation that all contaminated material 

has been excavated.  If verification results indicate contaminants are either completely removed or at 

levels less than the preliminary remediation goal (PRG) for dioxin, excavation of contaminated 

sediment is complete.  If the initial verification results indicate that sediment remains on site with 

dioxin concentrations greater than the PRG, continue excavation in accordance with the VSAP and 

the Navy will conduct additional verification sampling and analysis.  Continue the excavation process 

until contaminants are removed and the PRG is achieved.   

 

12. Upon approval by the ROICC, restore the off-base AOC area of disturbance by placing common fill 

as required, placing 6 inches of topsoil, and revegetating using the wetland plant schedule and 

wetland seed mixture presented on Design Drawing C-22.  Following stabilization and after approval 

of stabilization from the ROICC and MDEQ, remove SRTs (installed and existing) within the off-base 
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AOC.  Following the restoration of the off-base AOC remove the temporary access road to the timber 

used for subgrade, 

 

13. Install required haul roads along the on-base drainage channel excavation areas.  Sequentially 

excavate on-base sediment from the drainage channels using channel segregation devices and 

pumps to restrict the disturbed channel to manageable lengths.  Excavate contaminated sediment 

from indicated drainage channels and associated culverts.  Transport the sediment to the material 

handling pad located on Site 8B.  The Navy will collect verification samples in accordance with the 

VSAP, and as outlined in Sequence Item 11.  Restore drainage channel segments by placing 6 

inches of topsoil and ECM and applying the permanent seed mixture provided on Design Drawing C-

12.  Restrict the number of concurrently disturbed drainage channel segments to three. 

 

14. Excavate soil ash from piles within Site 8A and transport soil ash to the material handling pad located 

at Site 8B.  Establish the perimeter channels and stabilize with the placement of 6 inches of topsoil 

and ECM and by seeding with the permanent seed mixture provided on Design Drawing C-12.  

Modify the existing Site 8A culverts as required and install the new culvert.  Dewater the existing 

channels and compact the remaining soil at Site 8A, where required, to achieve a suitable subgrade 

for the consolidated/stabilized material. 

 

15. Sequentially excavate sediment from the drainage channels within the boundaries of Site 8A using 

channel segregation devices and pumps to restrict the disturbed channel to manageable lengths.  

Excavate contaminated sediment from indicated drainage channels and associated culverts.  

Transport the sediment to the material handling pad located on Site 8B.  The Navy will collect 

verification samples in accordance with the VSAP, and as outlined in Sequence Item 11.  Restrict the 

number of concurrently disturbed drainage channel segments to three. 

 

16. Consolidate contaminated off-base sediment, contaminated on-base sediment, and soil ash to 

achieve the desired material blend.  Transport to Site 8A and spread the material blend, in lifts where 

required, to achieve the interim grade (12 inches below final grade).  Stabilize the material blend.  

Compact each lift of consolidated/stabilized material in accordance with the design drawings and 

specifications. 

 

17. Following the placement of the consolidated/stabilized material blend (including sediment removed 

from perimeter controls), install the 12-inch-thick roller-compacted concrete cap in accordance with 

the design drawings and specifications. 
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18. Following the placement of the roller-compacted concrete, remove the material handling pad, 

decontamination pad(s), and construction laydown, storage and staging/processing area(s).  

Transport and dispose off site all required materials from these temporary features.  The Navy will 

collect verification samples from the soil below the material handling pad and all decontamination 

pads in accordance with the VSAP and as outlined in Sequence Item 11.  

 

19. Stabilize all remaining areas of disturbance with the permanent seed mixture provided on Design 

Drawing C-12. 

 

20. When upstream areas and all on-base drainage channels have been stabilized and approval of 

stabilization has been received from the ROICC and MDEQ, remove all remaining temporary 

perimeter controls and all remaining on-base SRTs on Sites 8A, 8B, and 8C and from all downstream 

drainage channels. 

 

2.4 PERMANENT STABILIZATION 

All areas disturbed by RA activities will be stabilized with permanent seeding as soon as possible 

following final grading but no later than 14 calendar days after establishment of final grade (as noted on 

the design drawings).  Permanent seeding will be done in accordance with the Planning and Design 

Manual for the Control of Erosion, Sediment, and Stormwater (USDA, 1994) and as specified on Design 

Drawing C-12.  The seed mixture selected is recommended for Mississippi’s Southern Zone in the 

Mississippi SWPPP Guidance Manual for Construction Activities (OPC, 2000).  The seed mixture 

consists of common bermudagrass when planting occurs between March 1 and July 15 or September 1 

through November 30.  When planting occurs between November 30 and March 1, annual ryegrass will 

be mixed with the common bermudagrass.  Planting between July 15 and September 1 should be 

avoided.  However, if grades are finalized during this period, temporary seeding can be used. 

  

2.5 STORMWATER RUNOFF CONSIDERATIONS 

Following completion of the RA, Site 8A will be covered with roller-compacted concrete, and the 

excavated channels and off-base AOC will be returned to grassed or natural conditions.  Because 

existing conditions on Site 8A consist of stabilized soil with light vegetation and future conditions will have 

a roller-compacted concrete cap, pre- and post-construction runoff calculations have been prepared for 

Site 8A.  Because remediation activities at Site 8A have been underway since the drums of HO were 

removed from the site in the late 1970s, pre-construction conditions will be representative of when Site 

8A was used as a storage area with Portland cement-stabilized soil.  The pre- and post-construction 

runoff calculations are provided in Appendix B of the Erosion, Sediment, and Stormwater Control Plan 

Report provided under separate cover. 
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Due to the inclusion of over-sized drainage channels within the limits of Site 8A, the post-construction 

runoff peak discharge [109 cubic feet per second (cfs)] only slightly exceeds the pre-construction runoff 

peak discharge (108.5 cfs).  Although the post-construction runoff from Site 8A exceeds the pre-

construction runoff, the widening of the downstream channels during the RA will provide adequate 

storage for this increased flow.  Therefore, other than the proposed drainage channels on Site 8A, no 

permanent stormwater features are required. 
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3.0  STATE AND LOCAL REQUIREMENTS 

This plan was prepared in accordance with the Mississippi Stormwater Pollution Prevention Plan 

Guidance Manual for Construction Activities (OPC, 2000) and erosion, sediment, and stormwater control 

program requirements in accordance with the Mississippi Planning and Design Manual for the Control of 

Erosion, Sediment, and Stormwater (USDA, 1994) and Mississippi Regulations. 

 

No local requirements for stormwater management plans exist other than those developed by the Navy.  

These requirements also refer to federal requirements and guidance.   

 

State permits are required to discharge stormwater from construction activities and to excavate sediment 

from the off-base wetland.  Refer to Section 3.0 of the Environmental Permits Report provided under 

separate cover. 
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4.0  INSPECTION AND MAINTENANCE PROCEDURES 

In general, during the RA, all erosion, sediment, and stormwater control measures will be checked daily 

and after each runoff-producing rainfall event.  Any required repairs will be made immediately.  The 

following items will be checked: 

 

• The construction entrance(s)/exit(s) will be maintained in a condition that will minimize tracking 

sediment onto roads, including the addition of stone or other repairs.   

 

• The silt fence and super silt fence will be checked regularly for undermining or deterioration of the 

fabric.  Sediment will be removed when the level of sediment deposition causes “bulging” or reaches 

one-half of the fabric height. 

 

• SRTs will be checked for sediment accumulation.  Sediment will be removed when it reaches one-

half the original height of the SRT.  Erosion caused by high-velocity flows around the edges of the 

SRTs will be corrected immediately. 

 

• Immediately following the establishment of a temporary diversion, the diversion will be stabilized 

using the permanent or temporary seed mixture.  After grass has been established, the diversion will 

be checked periodically to determine whether the grass is withstanding flow velocities without 

damage.  Any damage identified will be repaired immediately and the diversion reseeded. 

 

• The seeded areas will be checked regularly to ensure that a good stand of vegetation is maintained.  

Areas will be fertilized and reseeded as needed.  The contractor is responsible for maintenance until 

formal acceptance of the RA by the ROICC. 
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5.0  NON-STORMWATER DISCHARGES AND POLLUTION PREVENTION 

This section presents a description of non-stormwater discharges and pollution prevention measures that 

will be employed during the proposed RA. 

 

5.1 NON-STORMWATER DISCHARGES 

The non-stormwater discharges anticipated during construction activities will be water resulting from 

draining of the excavated soils, dewatering of excavations, and decontamination efforts associated with 

field equipment and vehicle wash waters.  Water resulting from the draining of excavated soils will be 

containerized and tested.  If a determination is made to allow the discharge of collected water, water will 

be pumped to sediment tanks to remove sediment and will then be pumped to a permeable area within 

the limits of the site where it will be discharged and allowed to infiltrate or flow to downstream reaches of 

the drainage channel.   

 

Due to the presence of existing SRTs within the on-base drainage channels, water resulting from 

excavation dewatering will be pumped to downgradient channel segments.  For the last on-base channel 

segment (the most downgradient segment), water resulting from excavation dewatering will be 

containerized and tested.  If a determination is made to allow the discharge of collected water, water will 

be pumped to sediment tanks to remove sediment and will then be pumped to a permeable area within 

the limits of the site where it will be discharged and allowed to infiltrate or flow to downstream reaches of 

the drainage channel.   

 

All decontamination water will be collected in a specifically designed, lined decontamination pad area and 

transported to an approved off-site treatment facility.  All sediment will be removed from the wastewater 

prior to treatment. 

 

5.2 POLLUTION PREVENTION MEASURES 

The following is a list of materials or substances that are anticipated to be stored on site during the 

proposed RA:  

 

• Detergents for decontamination efforts 

• Diesel fuel and other vehicle maintenance substances 

• Fertilizer for use as a soil amendment to promote vegetative growth 

• Small quantities of laboratory chemicals, paints, and other flammable substances 
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Detergents and small containers or drums of oil, grease, antifreeze, hydraulic fluids, etc., if any, will be 

stored within an enclosed, lined, and diked area and any diesel fuel will be stored in tanks.  The storage 

area will be bermed and lined with 60 mil linear low density polyethylene (LLDPE) geomembrane.  It will 

be designed to contain at least 10 percent of the total contents of all materials stored in the area plus an 

allowance for precipitation.  A small sump or low point will be designed to serve as a monitoring point for 

any leaks or spills from the containers.  Inspection of the area and management of substances collected 

in this area were addressed previously in Section 4.0.  

 

Small quantities of herbicides, laboratory chemicals, paints, and other flammable substances may be 

stored on site during the RA.  These materials, when not in use, will be stored in a flammable storage 

cabinet located in the office trailer.  Practices that will be followed to reduce risks associated with these 

materials are as follows: 

 

• Products will be kept in original containers unless they are not resealable. 

• Original labels and material safety data sheets will be retained. 

• If surplus product must be disposed, manufacturers’ or local- and State- recommended methods for 

proper disposal will be followed. 

 

The following paragraphs describe specific spill prevention and material management practices that will 

be employed during the proposed RA.  

 

Good Housekeeping 

The following are the material management practices that will be used to reduce the risk of spills or other 

accidental exposure of materials and substances to stormwater runoff. 

 

• An effort will be made to store only enough product required to accomplish the task. 

• All materials stored on site will be stored in a neat, orderly manner in their appropriate containers 

and, if possible, under a roof or other enclosure. 

• Products will be kept in their original containers with the original manufacturers’ labels. 

• Substances will not be mixed with one another unless recommended by the manufacturer. 

• Whenever possible, all of a product will be used before disposing of the container. 

• Manufacturers’ recommendations for proper use and disposal will be followed. 

• The assigned individuals will inspect areas daily to ensure proper use and disposal of materials on 

site. 
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Spill Control Practices 

In addition to the good housekeeping and material management practices discussed above, the following 

practices will be followed for spill prevention and cleanup: 

 

• Manufacturers’ recommended methods for spill cleanup will be clearly posted, and site personnel will 

be made aware of cleanup procedures and the location of the cleanup information and supplies. 

 

• Materials and equipment necessary for spill cleanup will be kept in the material storage area on site.  

Equipment and materials will include but will not be limited to brooms, dust pans, mops, rags, gloves, 

goggles, absorbent material, and plastic and metal containers specifically designed for this purpose. 

 

• All spills will be cleaned immediately after discovery. 

 

• The spill area will be kept well ventilated, and personnel will wear appropriate protective clothing to 

prevent injury from contact with a hazardous substance. 

 

• Spills of toxic or hazardous material will be reported to the appropriate State or local government 

agency, as required. 

 

• If a spill of toxic or hazardous material occurs, this Stormwater Pollution Prevention Plan will be 

modified to include measures to prevent this type of spill from reoccurring and information about how 

to clean the spill if there is a recurrence.  A description of the spill, what caused it, and the cleanup 

measures will also be included in the revised plan. 

 

• The on-site construction superintendent responsible for day-to-day site operations will be the spill 

prevention and cleanup coordinator.  He will designate at least three other site personnel who will 

receive spill prevention and cleanup training.  These individuals will each become responsible for a 

particular phase of prevention and cleanup.  The names of responsible spill personnel will be posted 

in the material storage areas and in the office trailers located on site. 
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6.0  POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under my direction or 

supervision in accordance with a system designed to assure that qualified personnel properly gathered 

and evaluated the information submitted.  Based on my inquiry of the person or persons who manage the 

system, or those persons directly responsible for gathering the information, the information submitted is, 

to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are 

significant penalties for submitting false information, including the possibility of fine and imprisonment for 

knowing violations. 

 

 

Signed:       
 
 
 
 
 
Date:       
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7.0  CONTRACTOR’S CERTIFICATION 

I certify under penalty of law that I understand the terms and conditions of the general National Pollutant 

Discharge Elimination System (NPDES) permit, if any, that authorizes the stormwater discharges 

associated with construction activity at the site identified as part of this certification. 

 

Signature For Responsible for 
 
 
__________________________
Contractor 
 
Date:______________________ 

 
 
 
Company Name and Address 

 
 
 
Contractor 

 
 
__________________________
Contractor 
 
Date:______________________ 

 
 
 
Company Name and Address 

 
 
 
Contractor 

 
 
__________________________
Subcontractor 
 
Date:______________________ 

 
 
 
Company Name and Address 

 
 
 
Subcontractor 
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