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BACKGROUND

Site Description

The Kelterville Disposal Site occupies 100 acres (1,000 yards long and approxi-mately 500 yards wide) adjacent to the small town of Kelterville, Ohio, population 3,000. The disposal site is strategically located between two former U.S. Department of Energy (DOE) Cold War production plants near a major highway and the Kermit River.  Each plant generated radioactive waste materials during the development of 
U.S. nuclear weapons. Due to its central location, the Kelterville Disposal Site received waste from both DOE facilities from 1952 
until 1992. 

In addition to the buildings and infrastructure, the site includes four distinct disposal 
areas that each contain three unlined 
trenches (approximately 60 yards wide by 
480 yards long by 5 yards deep) for a total 
of 12 trenches (see Figure 1). These four disposal areas contain approximately 
10,000 fifty-five-gallon drums of waste. Each disposal area was stabilized in 1993 by covering the trenches with a minimal amount of soil for recontouring.  
Acquisition History

In 1958, the U.S. Atomic Energy Commission (AEC) bought the site from the County of Kelterville. Under terms of this agreement, AEC and its successor agency, DOE, own the land containing the Kelterville Disposal Site. DOE is responsible for long-term custody and care of the facility and the radioactive materials left in place.

Operational History

The Kelterville Disposal Site received waste from the two nearby DOE production plants. 


The two plants, the Manifold Mineral Plant 
and M. Labs Manufacturing, performed two separate functions in the development of the U.S. nuclear weapons capability.
The Manifold Mineral Plant was involved with the enrichment of uranium from reactor grade (4%) to weapons grade (90%). The waste from the Manifold Mineral Plant consisted primarily of dry solid waste, such as contam-inated equipment, filters, and clothing. This waste was deposited into disposal areas 1 and 2 (see Figure 1). The predominant contaminant (90%) was uranium-235 with small amounts of uranium-233, -234, 
and ‑238. 

M. Labs Manufacturing machined plutonium pits for nuclear weapons. The wastes from 
M. Labs Manufacturing consisted of plutonium-contaminated dry solid waste 
and process sludges. These plutonium-contaminated sludges were primarily machining oils and cleaning solvents 
(e.g., trichloroethylene) that were absorbed 
in Oil-Dri (a kitty litter-type substance) and placed in plastic bags before being disposed in 55-gallon drums. The dry solid waste was deposited into disposal area 3 and the process sludges were deposited in disposal area 4 (see Figure 1). The predominant radionuclide (approximately 94%) was plutonium-239 with about 6% plutonium-240. 

By the time disposal operations ended in 1992, Kelterville Disposal Site had accepted approximately 10,000 fifty-five-gallon drums of waste. The wastes were received at Kelterville in U.S. Department of Transportation-17C 
55-gallon poly-lined steel drums, which were then stacked in the trenches. The disposal practices varied through the years. In the early years, the drums were stacked neatly in the active trenches, but later, the drums were dumped into the trenches because of concerns about worker exposures. As health physics monitoring improved and as space became a concern, the drums were again stacked neatly to conserve space. 

Regulatory Requirements

DOE’s Office of Environmental Management is conducting cleanup activities under 
the conditions established in a Federal 
Facility Agreement (FFA) signed by DOE, the U.S. Environmental Protection Agency, and the State of Ohio. The FFA coordinates cleanup activities conducted at the site under both Resource Conservation and Recovery Act of 1976 (RCRA) and Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) regulations. 

Site Characterization

Due to historical disposal practices, contaminants leaked from the drums into the soil below the disposal areas. In addition to the source materials in the drums, the primary contaminants of concern identified in soils at Kelterville include plutonium, uranium-238, nitrates, and chromates. The presence of these contaminants in the subsurface was determined to pose a threat to human 
health and the environment, which required remediation. Methods of potential exposure 
to receptors included chemical leaching into groundwater, biointrusion into the materials 
by plants or animals, and direct exposure to onsite workers. 

REMEDIAL ACTION

Remedial Action Objectives

A Record of Decision was signed on 
July 12, 1998, for the Kelterville waste site that specified the following remedial action objectives that must be met and maintained for as long as the waste remains in place:

· Protect the industrial worker by having at least 4 feet of non-contaminated material above the source material and associated contaminated soils to eliminate external dose to workers as well as eliminate flux of volatile organic compound vapors to 
the surface.

· Control leaching of contaminants to groundwater by applying a cap to minimize infiltration. 

· Prevent erosion by using surface water drainage channels.

· Minimize biointrusion (e.g., plants and animals) into the waste material.

· Implement institutional controls, including site fencing and land-use restrictions.

DOE agreed to remediate the disposal areas to industrial cleanup levels. Currently, no contaminants have been found elsewhere 
at the disposal site. 
Remedial Design

To achieve the remedial action objectives mentioned above, the following actions 
were taken: 
· Trench A located in disposal area 4 was excavated to industrial cleanup levels 
(see Figure 2). It was necessary to retrieve and dispose of this source material to prevent migration of contamination into the nearby river. 
· All four disposal areas were capped under one single cap. The remedial cap consists of several layers: 

· A topsoil and vegetative layer.

· A geocomposite drainage layer and biotic barrier.

· A low-permeability clay layer.

· A 0.6-meter (2-foot) compacted, native soil layer.

· Geogrid reinforcement material (riprap or other gravel) overlaying the waste.

· Drainage channels were constructed to prevent surface water flow into the trenches and erosion of the cap.
LONG-TERM STEWARDSHIP

Long-Term Stewardship (LTS) Program activities are structured to protect human 
health and the environment by ensuring compliance with exposure limits established in Title 10 Code of Federal Regulations Part 20. Long-term stewardship activities at Kelterville will continue until all cleanup objectives are met and maintained. 

Roles and Responsibilities

DOE is responsible for maintaining all lands and structures at this site, including those that are not associated with radioactive materials. DOE administers the institutional controls at the site that prevent access to and dispersion of the isolated radioactive materials. 

DOE’s Office of Defense Programs 
(nuclear weapons mission) and Office of Environmental Management (environmental restoration) are jointly responsible for activities at the site. DOE anticipates that all remedial activities will be completed by August 2001, 
at which time the Office of Environmental Management’s mission will end. In addition to their ongoing program activities, the Office of Defense Programs will have responsibility for long-term stewardship activities. 

Long-Term Monitoring Requirements

The closed trenches are monitored in accordance with RCRA regulations. Three groundwater wells were installed to monitor potential subsurface migration to groundwater. One monitoring well was installed upgradient of the site and two wells were installed downgradient of the site. Depth to ground-water is 8.8 yards, as illustrated in an idealized depiction of the subsurface in 
Figure 3. 

As part of the design process, the following key uncertainties were identified, with respect to the integrity and performance of the cap, that warrant monitoring over time:

· Surface erosion that could cause degradation of the cap.

· Subsidence or loss of surface elevation because of removal of subsurface support, such as a sinkhole.

· Lateral infiltration of water or horizontal flow of water through the ground 
(i.e., perched water zone).
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Figure 1:  Disposal Locations
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Figure 2:  Phase I of Remedial Action: 
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Table 1.  Hydrologic and Geologic Characteristics of the Kelterville Disposal Site. 

Parameter
Values

Precipitation
44 in./yr

Percentage of precipitation that infiltrates the soil
40 to 60%

Depth to water table
8.8 yd

Depth to top of waste trench
4 ft

Waste trench depth
5 yd

Saturated thickness
10.9 yd

Saturated thickness – the distance from the water table surface to the base of aquifer

Glacial Till – an unsorted loose mixture of particles from clay to boulder size

Note:  The movement of a contaminant through the ground relative to groundwater maybe retarded because of various factors, e.g., nature of contaminant, characteristics of the aquifer.

Site Highlights


�Site Category: Long-term (ongoing) �mission site 


Total Site Area: 100 acres


Implemented Remedy: Source material excavation and capping 


Estimated Volume of Disposed Waste:  550,000 gallons of mixed waste in �10,000 buried 55-gallon drums


Residual Contaminants: Plutonium, chromates, nitrates, and uranium 


Major Long-Term Stewardship �Activities: Cap performance monitoring; access restrictions 


Expected Entry Into Long-Term Stewardship: August 15, 2001


Current Landlord: U.S. Department of Energy, Office of Defense Programs 


Expected Future Landlord: U.S. Department of Energy, Office of Defense Programs 
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