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1.0  Basis And Purpose of RCRA RA.

    a.  This decision document describes the selected RA to be performed at SWMU 1 as part of the Fort Bragg Installation Restoration Program.  This action will satisfy Resource Conservation Recovery Act Facility Investigation (RFI), U.S. Environmental Protection Agency (EPA) and the State of North Carolina Department of Environment and Natural Resources (NCDENR) requirements. 

    b.  Based on the results of sampling events and previous investigations, Fort Bragg has selected long-term monitoring of wells, historically exhibiting groundwater contaminant levels in excess of NC Groundwater Protection Standards, every 9 months for a total of 5 sampling events, as it’s selected remedy for this site.  Once four consecutive sampling events establish no exceedance of the NC Groundwater Protection Standards for these constituents, a NO FURTHER ACTION determination would be requested.  Anticipated annual cost for each semi-annual sampling event is $47,000.00, for a projected lifecycle cost of $235,000 for long-term monitoring of groundwater from SWMU 1.

1.1  Introduction.

    a.  A Supplemental RCRA Facility Investigation (SRFI)/Corrective Measures Study (CMS), at Solid Waste Management Unit (SWMU) 1, located southwest of the intersection of Gruber Road and Zabitosky Road, in Fort Bragg, North Carolina, performed groundwater, surface and subsurface soil sampling to determine environmental conditions at the site in August of 2002.  The SRFI/CMS Report was prepared in consideration of Resource Conservation and Recovery Act (RCRA) Permit No. NC 8210020121 issued to Fort Bragg, RCRA Facility Investigation Guidance, and guidance for RCRA Corrective Action.

    b.  SWMU 1 consists of three landfills; 1A, 1B, and 1C within approximately 94 acres (see Figure 1, Site Map and Figure 2, SWMU 1 Cells).  Previous investigations identified various potential contaminant sources associated with the vehicle maintenance facilities at SWMU 1.  Landfill 1A was investigated early in the RFI process, was determined not to need further investigation, and is not associated with the final SWMU 1 boundaries as shown on Figure 1.  

1.2  Area of Investigation.

     a.  The SWMU 1 site is located on the Fort Bragg Military Installation, Cumberland County, North Carolina, southwest of the intersection of Gruber Road and Zabitosky Road, in the southwestern cantonment area.  

     b.  Gruber Road bounds the SWMU 1 investigation area to the north, where the three vehicle maintenance facilities are accessed.  SWMU 1 is bounded to the east by the woods adjacent to Zabitosky Road, to the south by an engineered drainage ditch, and to the west by the westernmost vehicle maintenance facility used by the Field Artillery Battalion.  Twenty-three existing monitoring wells were constructed throughout the area prior to determine groundwater contamination levels.
1.3  Nature of Current Property Use.

    a.  SWMU 1 is located south of Gruber Road in an area occupied by three vehicle maintenance facilities constructed of metal, wood, and cinderblock, and surrounded by large fenced-in concrete and asphalt parking areas.  The ground surface in the portion of SWMU 1 south of the westernmost vehicle maintenance facility is covered with grasses and sparse trees.  The portion of SWMU 1 south and east of the easternmost vehicle maintenance facility is moderate to dense forest.  The land use at SWMU 1 is industrial with no current plans to change the land use.  

    b.  In 1994, an engineered drainage ditch was constructed along the southeastern boundary of SWMU 1.  In 1995, an engineered ditch, as part of an erosion-control project, replaced the portion of Big Branch Creek along the southern boundary of SWMU 1.  In constructing the engineered ditch, the slope of the land surface bordering the drainage ditch was lessened and topographic irregularities were graded and smoothed to minimize the effects of stormwater.  The drainage ditches, which are lined with concrete, converge with Big Branch Creek near the southeastern corner of SWMU 1.

1.4  Property Ownership.  The site is currently owned and operated by the United States Department of Defense/Department of the Army.  The Real Estate contact is Ms. Dewanna Kennedy of Real Property Management (910) 396-4139.  Mr. Edward Schwacke is the contact for the Installation Restoration Program (IRP) and can be reached at (910) 396-3341 ext. 353.

2.0  Location and Mission of Fort Bragg.  The U.S. Army Military Reservation at Fort Bragg was established in 1918 as the major logistic, training, and mobilization deployment center for the XVIII Airborne Corps and 82d Airborne Division, which is part of the U.S. Army’s mobile infantry, assault, and armored forces.  It is also home to the Army’s largest support command (1st COSCOM) and the Special Operations Command.  Fort Bragg occupies about 161,500 acres in southeastern North Carolina.  Approximately 92,000 acres are designated for field maneuvers, exercises, firing ranges, impact areas, and parachute drop zones.  The cantonment area, in the eastern part of Fort Bragg, occupies 11,000 acres and includes about 4,800 buildings.  Most military maintenance and production facilities, supply facilities, operation and training facilities, various community facilities, and family and troop housing are in the cantonment area.  Pope Air Force Base borders Fort Bragg north of the cantonment area.
2.1  Cultural Geography.

    a.  Fort Bragg is situated in northwestern Cumberland County and northern Hoke County and plays a major role in their economies.  Cumberland County has an area of about 661 square miles and a population of about 301,098.  Principal industries include textile manufacturing and timber production.  Hoke County has an area of about 414 square miles and an estimated population of about 34,844.  The principal industry is agriculture.  Tobacco, cotton, corn, and small grains are the chief crops.  Food-processing and textile industries are located in the city of Raeford, south of Fort Bragg.  Except for the urban areas of Fayetteville and Spring Lake, land near Fort Bragg is primarily forested, with scattered private dwellings, farms, and small communities.

    b.  Fort Bragg has a combined military and civilian population of about 62,000.  The principal population centers near Fort Bragg are the City of Fayetteville to the southeast, and the Town of Spring Lake, adjacent to the northeastern boundary of the installation.  The respective populations, according to the 2000 Census, are 121,015 and 8,098.

2.2  Climate.

    a.  The climate at Fort Bragg is classified as subtropical with long, hot summers and mild winters.  From 1951 to 1980, the mean annual precipitation was 47.20 inches.  Relative humidity ranges from a monthly average of 63 percent in April to 76 percent in August.  The mean annual temperature was 62.4 (F.  The prevailing wind direction is from the southwest.

    b.  Intense rainfall events are relatively common occurrences in the summer to early fall and are sometimes associated with hurricanes or tropical storms; most hurricanes or tropical storms are weakened before reaching Fort Bragg.  The intense rainfalls they bring along with the topography of the landscape contribute too much of the erosion evident in the area.  

2.3  Source Information.  SWMU 1 consists of three landfill cells within an area of approximately 94 acres.  Based on historical information, landfill 1A was a dumpsite and landfill 1B was a sanitary landfill site.  Landfill 1C was discovered during the USGS RFI.  It is not known if landfill 1C operated as a distinct disposal area, when SWMU 1 reportedly was active from the early 1940’s to 1951.  Landfill 1C could have been used as a disposal area for debris possibly uncovered during construction of the three vehicle maintenance facilities at SWMU 1.  (See Figure 1 and Figure 2.) 

3.0  Surface Water and Topography.

    a.  An east-west trending ridge divides Fort Bragg into two drainage sub-basins.  The northern sub-basin drains into the Little River; the southern sub-basin drains into tributaries of Cross Creek and Rockfish Creek.  Little River, Cross Creek, and Rockfish Creek are tributaries of the Cape Fear River, which is east of Fort Bragg.  
    b.  Surface runoff at SWMU 1, which is in the southern sub-basin, drains into the engineered drainage ditches along the eastern and southern boundaries of SWMU 1.  The drainage ditch, which is lined with concrete, converges with Big Branch Creek near the southeastern corner of SWMU 1.  Big Branch Creek is a tributary of Beaver Creek.  Streams at Fort Bragg generally are low gradient and in many areas have poorly defined channels that grade into swampy areas.  Streambeds consist of unconsolidated materials, typically silt, sand, or clay.

    c.  Several impoundments are present at Fort Bragg and include Young Lake and McFayden Pond in the northern portion of the cantonment area, Lake Arthur in the northwestern corner of the installation, McKellars Pond beyond the western edge of the cantonment area, and Smith Lake and Texas Pond in the southeastern part of the cantonment area.  The closest impoundment to SWMU 1 is an unnamed pond, located approximately two miles to the southeast, below the confluence of Big Branch and Beaver Creeks.  
    d.  Fort Bragg is in the Sand Hills hydrologic area of the North Carolina Coastal Plain.  The Coastal Plain extends eastward from the Piedmont physiographic province to the Atlantic Ocean.  The Sand Hills area is characterized by deep, sandy soil and has the most variable topography and highest land-surface elevations in the Coastal Plain.  Topography at Fort Bragg is characterized by gently to steeply sloping ridges, the highest of which are located in the western and central parts of the installation.  Elevations range from about 550 ft above sea level in the western part of Fort Bragg to about 150 ft in the northeast along the Little River.  Topography at SWMU 1 varies from an elevation of about 350 ft in the northwest corner of the site to 250 ft in the southeast corner.  

3.1  Public Water Supplies.

    a.  Fort Bragg currently draws an average of 8.5 million gallons of water each day from the Little River.  Fort Bragg also has the option to purchase up to 3 million gallons per day from the City of Fayetteville to meet emergency needs.  Fort Bragg operates five public water systems that are permitted for operation by the state of North Carolina.  The primary water treatment plant, located on Manchester Road, was built in 1918 and upgraded in 2000 to a 16 million gallon per day capacity.  The water treatment plant treats and supplies drinking water to the entire cantonment area, Simmons Army Airfield, the Central Vehicle Wash Facility, and all of PAFB.

    b.  Water supplies for the City of Fayetteville, which is southeast of Fort Bragg, are obtained from the Cape Fear River and impoundments along the Cross Creek and Little Cross Creek, which drain the southeastern part of Fort Bragg.  The water supply for the Town of Spring Lake, adjacent and northeast of Fort Bragg, is purchased from the City of Fayetteville and Harnett County.

3.2  Potential Receptors and Sensitive Areas. 

    a.  Surface runoff at SWMU 1 appears to generally flow south, into the engineered drainage ditch along the southern boundary of SWMU 1, converging with Big Branch Creek near the southeastern corner of SWMU 1.  Groundwater locally flows to the east, towards Zabitosky Road.  Some of this groundwater may discharge into Beaver Creek.  There are troop barracks within 500 to 750 ft of SWMU 1, across Gruber Road to the north.  Beyond the troop barracks are some open spaces, transition areas, and family residential housing, approximately 1,000 to 2,000 ft to the north.  

    b.  In the heavily forested areas south of SWMU 1 (designated as open space and transition) are wetlands and habitat for the endangered red-cockaded woodpecker.  No schools, playgrounds, churches, or hospitals were noted within 1,500 ft of the site.

    c.  Digging permit personnel from Fort Bragg along with Industrial Technology Business Center and a utility locating service provided information on subsurface utilities near wells 1ZMW25 and 1ZMW26.  There are no known subsurface utilities in the wooded portions of SWMU 1.  There are utilities in and around the three vehicle maintenance facilities and surrounding developed tracts of land to the north, east, and west.  The subsurface utilities are well above groundwater and would not likely serve as preferential pathways for potential groundwater contamination.  No tunnels or building basements were noted in the investigation area.

4.0  Summary. 

    a.  No SVOC, pesticide, or PCB was detected in the soil samples.  Two VOCs (methylene chloride and toluene) were detected below the laboratory-reporting limit (“J” flagged) in soil samples 1ZMW25-1 and 1ZMW26-1 (methylene chloride only).  Reported concentrations of both analytes are well below North Carolina soil standards.  No metal was detected in soil sample 1ZMW25-1.  Lead was detected in soil sample 1ZMW26-1 (8 to 10 ft below ground surface (bgs)) at 1.47 mg/kg, well below the North Carolina soil standard of 270 mg/kg.  

    b.  Previous investigations identified various potential contaminant sources associated with the vehicle maintenance facilities at SWMU 1.  These potential contaminant sources included fuel tanks (gasoline, diesel, and heating oil); vehicle grease racks, oil/water separators, used oil tanks, and vehicle wash racks.  Some of these potential sources are no longer in operation and have been removed.

    c.  The earlier RFI reported two VOCs (benzene and vinyl chloride) in groundwater at levels above regulatory standards.  Benzene was detected in well 1MW23 in 1995 and 1997 at concentrations of 16 μg/l and 11 μg/l, respectively.  However, the only VOC detected, during the June 2001 and the August 2002 sampling events, was in well 1MW23 with toluene at 2.0 μg/l.  This concentration is below the North Carolina 2L Standard of 1,000 μg/l.  This was attributed to two former 10,000-gallon gasoline and diesel USTs pairs (D-2126A&B and D-2025A&B), previously located approximately 180 ft west southwest and 150 ft southwest of the boring, respectively.  While no removal records exist for USTs D-2126-A&B, the Closure Report for the formerly adjacent fuel tank (D-2025-A&B) indicated approximately 800 yd3 of petroleum-contaminated soil were excavated and removed in September 1996.  The USTs received clean closure from NCDENR in 1999.  Removal of this petroleum source combined with natural attenuation likely resulted in the degradation of benzene at the site.
    d.  Vinyl chloride was detected in well 1MW15 in 1996 and 1997 at concentrations of 1.4 μg/l and 1.5 μg/l, respectively.  Both of these results are above the North Carolina 2L Standard of 0.015 μg/l.  Vinyl chloride was not detected at well 1MW15 above the laboratory minimum detection limit during the June 2001 or the August 2002 sampling events.  Low estimated concentrations (“J” Data Qualifiers) of benzene, t-butylbenzene, chlorobenzene, and cis-1, 2-dichloroethene were detected below the North Carolina 2L Standards in the 2002 groundwater sample from 1MW15.  The sample from deep well (1ZMW25), which is nested with 1MW15, found no target compounds.  Therefore, the vertical extent of contamination has been delineated.

    e.  Two chlorinated solvents, tetrachloroethene and trichloroethene, were detected during the June 2001 sampling event at levels slightly above their North Carolina 2L Standards in downgradient well 1MW20.  Samples collected from this well in August 2002, however, did not detect tetrachloroethene, and trichloroethene was detected below the North Carolina 2L Standard. Although the same constituents were not consistently reported, there is a history of low concentrations of chlorinated solvents at 1MW20.  Possible sources may be buried landfill materials, past solvent/degreaser spills associated with the vehicle maintenance facilities, or from one or more used oil USTs removed from the area prior to 1998.  The former landfill, vehicle maintenance facilities, and former used oil UST locations are upgradient of well 1MW20.  Concentrations of cis-1, 2-dichloroethene and trans-1, 2-dichloroethene were detected below North Carolina 2L Standards in the groundwater sample from monitoring well 1ZMW26 (cross-gradient from 1MW20).  Thus, horizontal extent is delineated in the downgradient direction.  A nearby UST containing leaded gasoline was removed in 1996.  It received clean closure from NCDENR in 1999 based on soil analysis.

    f.  Lead detected at monitoring well 1MW9 and the regulatory exceedance of arsenic at well 1MW8 may be associated with buried landfill debris.  Previous investigations within the Fort Bragg cantonment area at SWMUs 63 and SWMU 69 detected similar concentrations of metals in the groundwater, including several background well samples.  SWMU 63 served as an interim RCRA container storage area and SWMU 69 was used for dismantling military vehicles.  Identification of the same metals at SWMUs with different operational histories may reflect the natural occurrence of these metals in soil and groundwater in the Fort Bragg cantonment area and eliminate from COCs for SWMU 1.  

    g.  No pesticide or PCB was detected above the laboratory minimum detection limits for groundwater samples collected in June 2001.

    h.  The Fort Bragg water treatment plant currently provides treated municipal water to the cantonment area for drinking water; therefore, groundwater in the cantonment area is not used as a source of drinking water.  As long as Fort Bragg adheres to this practice and does not use groundwater near SWMU 1 as a water-supply source, any potential risk posed by groundwater contaminants should be alleviated.  As long as SWMU 1 remains wooded or industrial, and institutional controls are in place to prevent soil disturbance, risks associated with contaminants in soil should be alleviated.  

5.0  Selected remedy.

    a.  Soil analytes were not detected above North Carolina soil standards in August 2002 samples.  Analytical results from groundwater samples collected in June 2001 and August 2002 indicate the absence of most chemicals of concern other than vinyl chloride.  The majority of analytes detected were at concentrations below their North Carolina 2L Standards.  Exceedance of the North Carolina 2L Standards at monitoring wells 1MW8, 1MW9, 1MW20, and 1MW23 is not significant.  There is no exposure pathway to pose a threat to human health or the environment other than groundwater.  Groundwater is not currently used as a source of drinking water on Fort Bragg.

    b.  Based on the results of this sampling event and previous investigations, Fort Bragg has selected long-term monitoring of wells, historically exhibiting groundwater contaminant levels in excess of NC Groundwater Protection Standards, every 9 months for a total of 5 sampling events, as it’s selected remedy for this site.  Once four consecutive sampling events establish no exceedance of the NC Groundwater Protection Standards for these constituents, a NO FURTHER ACTION determination would be requested.  Anticipated annual cost for each semi-annual sampling event is $47,000.00, for a projected lifecycle cost of $235,000 for long-term monitoring of groundwater from SWMU 1.

                                            //s//

                                     GREGORY G. BEAN

                                     COL, EN

                                     Director, Public Works

                                       Business Center

ACRONYMS

AMSL – above mean sea level

BGS - below ground surface

BLS - below land surface

BMP - Base Master Plan

CMS - Corrective Measures Study

COC - constituent of concern

COPC - constituent of potential concern

CY - calendar year

DOD - U.S. Department of Defense

EPA - U.S. Environmental Protection Agency

HQ - hazard quotient

ILCR - incremental lifetime cancer risk

IMAC - interim maximum acceptable concentration

IRP - Installation Restoration Program

MCL - maximum contaminant level

NCAC - North Carolina Administrative Code

NCDENR - North Carolina Department of Environment and Natural Resources

O&M - operations and maintenance

PCB - polychlorinated biphenyl

PRG - preliminary remediation goal

PWBC - Public Works Business Center

RBC - risk-based concentration

RCRA - Resource Conservation and Recovery Act

Redox - oxidation-reduction potential

RFI - RCRA facility investigation

RGO - remedial goal option

SCM - site conceptual model

SVOC - semivolatile organic compound

SWMU - solid waste management unit

TCLP - Toxicity Characteristic Leaching Procedure

TPH - total petroleum hydrocarbons

USACE - U.S. Army Corps of Engineers

USGS - U.S. Geological Survey

VOC - volatile organic compound
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Figure 2, SWMU 1 Cells
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