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I. INTRODUCTION

A facility to demonstrate the above-grade disposal of solid low-level
radioactive wastes (LLW) is being constructed in the Solid Waste
Storage Area 6 (SWSA 6) at the Oak Ridge National Laboratory (ORNL).
The demonstration facility (Fig. 1) will utilize the "Tumulus"
technology, which basically involves sealing the waste in concrete
vaults, placing the vaults on a grade level concrete pad, and covering
the pad with a soil cover after vault placement is complete. Loading
of the demonstration unit is scheduled to begin in June, and will
continue one to one and a half years until the 28,000 ft-* capacity is
exhausted.

Interest in conducting this above-grade LLW disposal demonstration
originated two years ago with the demise of the proposed Central Waste
Disposal Facility (CWDF). The CWOF was to be a new solid LLW disposal
facility that was being developed to replace existing Oak Ridge
Reservation (ORR) disposal facilities - Bear Creek Burial Ground and
SWSA 6. CWDF was planned to be located in the deep residual soils
located on the West Chestnut Ridge site, utilizing shallow land burial
techniques with enhanced water diversion measures. A number of
comments on the CWDF Draft Environmental Impact Statement (EIS) were
received, endorsement of the project by the regulators was not
forthcoming, and the project was eventually canceled. The Low-Level
Waste Disposal Development and Demonstration Program (LLWDDD) was
initiated to conduct investigations into alternatives to the CWDF in
concert with the "Oak Ridge Model" process.

* Based on work performed at Oak Ridge National Laboratory, operated
for the U. S. Department of Energy under contract DE-ACO5-84OR214O0
with the Martin Marietta Energy Systems, Inc.
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Two areas of concern raised in the CWDF EIS comments led to
consideration of above-grade disposal technologies. First, concern was
expressed regarding the performance of the shallow land burial
technology planned for CWDF. The comments expressed the feeling that
consideration should have been given to alternative technologies with
greater potential for radionuclide confinement, improved monitoring
capabilities, and enhanced capability to remediate any problems.

Second, the EIS comments expressed concern with the potential for karst
formation and associated geological instability at the proposed West
Chestnut Ridge site, which is characterized by deep residual soils
overlaying a limestone formation. Extensive studies of available areas
on the ORR have concluded that Chestnut Ridge is the only large area
available with soil depths to groundwater suitable for below-grade
disposal. Other available areas with more stable geologies, such as
Bear Creek Valley, are characterized by shallow depths to groundwater.

The above-grade disposal technology represented by this demonstration
is thought to offer significant potential for addressing the above
concerns. The concrete vaults provide enhanced confinement and
structural stability for the waste. The concrete pad provides a "cut-
off" for communication with groundwater, thus making the approach
suitable for areas with shallow depths to groundwater. The proposed
disposal configuration also provides capabilities to monitor all water
flows that may come in contact with the waste and offers the liklihood
of easier recovery should disposal unit performance not be acceptable.

II. DEMONSTRATION OBJECTIVES

The SWSA 6 Tumulus Disposal Demonstration is being conducted to develop
experience and information which will help in evaluating the
suitability of this technology for the management of solid LLW on the
ORR. Information is planned to be developed on environmental and
health, operational, and construction aspects of the technology. These
areas are discussed further below.

The Tumulus demonstration unit is being constructed with monitoring
features which should ultimately allow measurement of the environmental
performance of this technology. The curbed pad on which the waste is
placed is designed to collect all water which may come in contact with
the waste containers. This water will be drained from the pad to a
monitoring station where the flow will be measured and samples
collected. In addition, a plastic liner has been placed under the pad
to allow monitoring of any inadvertent leakage and to provide an
additional barrier against groundwater contamination. Monitoring
features will also be included in the cap design to allow evaluation of
its performance. After analysis of the construction and operational



phases of th.e project are completed, some features of the pad may be
judged to be over built and may not be included in subsequent tumulus
facilities. For instance, it may be deemed unnecessary to have the
under pad drainage collector because the pad itself is built to high
standards.

The potential for occupational exposure is another major area of
investigation planned for the Tumulus Demonstration. Each of the unit
operations associated with the Tumulus will be evaluated in detail to
characterize the potential for worker exposures. In addition, overall
worker exposures will be compared with experience from below-grade
operations to determine if additional exposure potentials are
associated with the Tumulus. Detailed plans for the environmental and
occupational monitoring programs are currently being developed.

The Tumulus Demonstration will involve significant departures from the
activities associated with below-grade operations. The staging and
handling of containers, provisions for temporary cover, and
construction of the final cover are all areas targeted for evaluation
during the demonstration. The major goal is to determine what
approaches work best, and to develop information on the expected costs
of these operations.

A major goal of the demonstration is to closely evaluate the experience
associated with construction of the Tumulus unit. The Tumulus
technology involves major changes associated with the construction of
the disposal unit compared to past practices which have primarily
involved earth moving and trenching operations. The Tumulus
Demonstration requires construction using high strength concrete with
unusually large amounts of reinforcing steel. Special construction
techniques will be required to meet the performance criteria
established for the Tumulus unit. Documentation of the experience with
these construction techniques, and their associated cost is planned.

III. DEMONSTRATION CRITERIA

Criteria were developed for the Tumulus Demonstration in the areas of
site'selection, waste acceptance, and disposal unit design. Each of
these is discussed further below.

The major site selection criterion was the requirement that the
demonstration unit be located within an existing burial ground so it
could be operated with "hot" waste. SWSA 6 was selected as the
candidate burial area. The following criteria were utilized in
selecting the demonstration site within SWSA 6:

must be located above 500 year flood elevation;



must have at least 2-ft depth to highest recorded groundwater
elevation;
may not be located on top of old disposal areas;
may not be located in areas suitable for below-grade
disposal;
land area should be large enough to accommodate earthen cover
6-ft thick with 4:1 slope to sides;
should be located in level area (e.g., slope < 10%);
may not be constructed on fill area;
must be accessible by fork lift and crane from staging area
(Building 7842);
should be located as far as possible from surface drainage
features; and
location should be compatible with overall SWSA 6 surface
water monitoring scheme.

Based on the above criteria, a site adjacent to the west side of
Building 7842 was selected for the demonstration unit.

The following criteria were developed for the Tumulus pad:

lifetime should be approximately 300 years;
should be constructed to support 10-16 ft of waste contained
in concrete vaults, soil overburden of 4-6 ft, concrete cover
of up to 2 ft, and earth moving equipment;
should be constructed with curbed perimeter and drainage
system to accommodate collection of rainwater during loading
operations and collection of leachate after closure; and
should be sized to hold approximately one year waste
generation.

The following initial waste acceptance criteria (WAC) have been
developed:

all waste will be dry-solid, low-activity waste, including
solidified sludges;
contact radiation at the surface of the waste containers
before placement in the concrete vaults will be < 200 mr/hr;

• waste will be contained in sealed 55-gal drums or
4-ft X 4-ft X 6-ft boxes;
all waste will be certified to be free of Resource
Conservation and Recovery Act (RCRA) materials; and
waste will contain < 100 nci/g of TRU materials.

Additional WAC may be developed based on the results of pathways
analysis performed for the Tumulus unit.



IV. KEY FEATURES OF THE TUMULUS DEMONSTRATION UNIT

The criteria discussed in the previous section v/ere utilized to prepare
a design for the Tumulus Demonstration. The most difficult area was
associated with meeting the 300 year performance lifetime. The
approach taken was to use high strength concrete (6000 psi) with
additional reinforcing steel to minimize the potential for cracking.

Following is a summary of the key features of the Tumulus Demonstration
Unit.

-Concrete Disposal Vaults - A disposal vault was designed for the
Tumulus Demonstration. The vault is sized to accept a standard
4-ft X 4-ft X 6-ft box, with approximately 3-in. clearance on all
sides. The void space will be filled with grout before the vault lid
is sealed in place. The vault will be constructed from steel
reinforced concrete. The concrete is designed for 6000 psi strength
and contains a waterproofing additive. Epoxy coated reinforcing steel
will be used to minimize corrosion potential. The vaults are intended
to be moved by forklift.

-Tumulus Pad - A 105-ft X 65-ft concrete pad was designed for the
demonstration. As with the vaults, the pad is to be constructed from
6000 psi reinforced concrete. Considerable additional reinforcing
steel was added to minimize cracking and epoxy coated steel will be
used to minimize corrosion. The concrete pad varies in thickness from
8-in. in the center to 16-in. at the thickened footer along the sides.
A 6-in. curb is included along the entire perimeter of the pad. As
indicated in Fig. 2, the pad is sloped to the west side (approximately
1% slope), to a gutter which contains two floor drains. The drains
empty through 4-in. pipes which join into a single 6-in. line
connecting to the monitoring station.

As indicated in Fig. 3, a complex pad foundation is to be constructed.
The main feature of the under pad area is the 30 mil plastic liner and
associated protective sand layers. This liner is placed under the pad
and sealed to the pad sides, completely isolating the area under the
pad. The liner is sloped to a single drain on the west side of the pad
and flows through a 3-in. pipe to the monitoring station.

-Monitoring Station - A small monitoring station will be constructed to
the southwest of the pad. The station will receive flows from the 6-
in. pad surface drain (designed to monitor for leaching of the waste)
and the 3-in. under pad drain (designed to monitor for leakage through
the pad). The pad surface drains and the monitoring station were sized
to accommodate flows during the period when the pad and waste are
uncovered.
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The pad surface drain is split at the monitoring station into two
valved legs. Initially, the stream will be valved to flow into a
55-gal sump. A level guage will re-set the valves after the 55-gal
sample is collected, diverting the stream to a flow measuring flume
with a proportional sampler. The monitoring station will discharge to
the adjacent creek. A National Pollutant Discharge Elimination System
(NPDES) permit modification will be obtained for this discharge point.

The 3-in. diameter pad liner drain flows into a 25-gal sump at the
monitoring station. Flows' from this stream are expected to be low, and
essentially all of the flow is planned to be collected for analysis.

A small weather station will be located adjacent to the monitoring
station. In addition, shallow groundwater monitoring wells wi'il be
installed around the Tumulus Demonstration Facility.

It should be stressed that because the waste will be contained in a
surface clean box that is sealed in a clean concrete disposal vault, no
leakage of contamination is expected. However, should measured
radioactivity exceed the established action level, then waste
containers and/or the pad will be covered to prevent down stream
contamination.

-Cover - The cover design concept for the Tumulus has not yet been
finalized. Selection of the final concept will be based on performance
evaluation considerations in conjunction with final waste acceptance
criteria establishment. Fig. 4 shows the three concepts currently
being evaluated. Concept one involves a simple earth cover,
approximately 6-ft thick. Concept two is similar to concept one except
a gravel layer is constructed in the cap to move any infiltrating water
away from the waste to a french drain. The third concept includes a
layer of large stone cobble or a concrete slab to provide intruder
protection. Construction of the cover is not anticipated to begin
until sometime after mid CY 1988.

V. CURRENT PROJECT STATUS

Construction of the pad and associated site preparation, drainage, and
monitoring systems was initiated in late October, 1986. The concrete
pad was poured on January 15, 1987, with freeze protection capabilities
available to protect the concrete. Monitoring pad construction is
expected to be complete by the end of January, 1987. Monitoring
equipment installation and electric hook-up is expected in late
February/early March, 1987. Completion of final site grading may be
delayed until spring, depending on soil conditions.



Fig. 4
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The concrete vault manufacturer was selected in October, 1986. The
vault forming and pouring plans have been approved, and the design
concrete mix has been established and test specimens have met the
6000 psi 28-day strength requirements. The vendor is preparing to make
three "trial vaults" to demonstrate that acceptable vaults can be
manufactured. The "trial vaults" will undergo a variety of tests and
evaluations. The vendor is scheduled to begin making the first 50
production vaults in late March.

Calibration of the monitoring equipment and testing of the pad are
scheduled to begin in March. Waste placement operations are scheduled
to begin before the end of June, 1987.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.


