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ABSTRACT

Developmental work is currently underway at the Oak Ridge National
Laboratory to design and manufacture a radioactive waste container
suitable for both storage and disposal of radioactive wastes. The
container is designed to fulfill the Department of Energy and Nuclear
Regulatory Commission requirements for on-site storage, as well as the
Nuclear Regulatory Commission's requirements for high integrity
containers. The project also involves meeting the strict design and
manufacturing ANSI/ASME NQA-1 guidelines.

Special provisions of the container include: 1) a double containment
system, with the inner barrier being corrosion resistant, 2) the
cability to monitor the internal cavity of the container, and 3) off-
gas venting capability.

Further, yet related developmental work includes evaluating the cask
for other varied uses, such as a processing cask, an ALARA shield, and
even the possibility of Department of Transportation approval for an
over-the-road transport cask.

INTRODUCTION

Design, development, and manufacturing is complete on a radioactive
waste container, conceived at the Oak Ridge National Laboratory (ORNL)
for both storage and disposal of radioactive wastes. Design activities
were conducted in accordance with Department of Energy (DOE)
requirements. Although the Nuclear Regulatory Commission (NRC) has no
authority over the ORNL their requirements for on-site storage
containers (OSSC) and high-integrity containers (HIC) were also
considered while developing the unit.

* Based on work performed at Oak Ridge National Laboratory, operated
for the U. S. Department of Energy under contract DE-AC05-840R21400
with the Martin Marietta Energy Systems, Inc.
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Material selection studies and design efforts resulted in the following
unit features:

o a corrosion resistant fiber reinforced plastic (FRP) inner
liner that will survive in a radiation atmosphere,

o a steel reinforced, high strength concrete outer structure,

o a sealable inner FRP lid,

o an outer concrete lid,

o a raised floor to assure the waste will not sit in any
liquids which may accummulate in the cavity, and

o the capability to monitor the inner cavity for both gasses
and iquids.

STORAGE

The DOE guidance for its facility operators in regard to on-site
storage of radioactive waste is provided in Order 5820.2A. The NRC
provides its licensees guidance in generic letter 81-38. It is DOE's
policy to be in compliance with applicable safety regulations of the
NRC, therefore a comparison of the NRC safety guidance and proposed
usage on the Oak Ridge site was conducted.

For the evaluation, a comparison was made with commercial approaches
for use of on-site storage containers. The commercial approach
involves using the containers as a storage building with packaged waste
placed in the storage container. This is a commonly accepted practice
among public utilities.

Following is a brief review of the main NRC and DOE requirements
considered in the comparison.

1. The NRC allows temporary waste storage for up to 5 years.
For greater than 5 years, the container integrity and
.etrievability must be addressed. The DOE does not establish
specific storage timeframes. Container integrity and
retrievability have been reviewed, with retrievability of the
actual waste itself from the container, expected to be
possible for at least 25 years.

2. The NRC states that a substantial safety review and
environmental assessment should be conducted. The DOE,
through Order 5820.2A requires that a safety analysis report
(SAR) and appropriate NEPA documentation be prepared. An SAR
and an Action Description Memorandum (ADM) have been
prepared, showing no safety or environmenal problems.
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3. The NRC states that design and operation of a storage
facility should assure that radiological consequences of a
design basis event (fire, tornado, seismic event, flood)
should not exceed established limits. The DOE covers similar
concerns in its Order 5820.2A as well as during safety
documentation preparation. For further assurance of the
container stability an informal review per 10CFR50.59 was
completed with favorable results.

4. The NRC has several requirements for direct exposure and
effluent releases of radioactive material both on- and off-
site. The DOE, in Order 5820.2A, contains similar
requirements that assure protection both on- and off-site.
The storage operation is not expected to release any
radioactive material.

5. The NRC stipulates that an analysis of the container
materials compatibility with both the waste and the storage
environment be conducted. The DOE has no specific similar
requirements. An analysis was conducted, with results
exceeding the stated NRC requirements.

6. The NRC states that wastes with the potential to generate
gasses should not be stored for greater than approximately
one year without some type of vent design for
depressurization. The subject container has both an internal
liner check valve and a monitorable, external gas port to
satisfy this requirement.

7. The NRC states that quarterly visual inspections of container
integrity should be performed. The container itself will be
visually inspected throughout the storage life.
Additionally, surrogate, non-radioactive, waste forms have
been produced to allow visual confirmation of the waste form.
Further ability to sample from the inner floor of each
container for loss of waste form integrity is provided.

8. The NRC prefers locating storage facilities within plant
protected areas, and avoiding transportation over public
roads. The planned storage area is within a DOE facility at
the Oak Ridge Reservation, and requires no transportation
over public roads.

9. The NRC, as well as the DOE, require monitoring of all
potential radionuclide release pathways for protection of the
public and the environment. The inner FRP liner of the
container would collect any contamination should the waste
package be breached. Sampling of the inner liner through the
monitoring tubes would determine this breach, as visual
inspection is not practical due to potential occupational
exposures.
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10. The NRC requires provisions for collection and sampling of
all liquids. There is no source for liquids within the
containers other than condensation or possible ingress of
precipitation through the lid seal. Should this unlikely
event occur, the FRP inner liner serves as a de facto
collection system. The liner will be sampled on a regular
basis through the monitoring tubes on the container.

11. Additional NRC site requirements include tie-downs for the
waste containers, designed to be effective up to and
including the design basis events for the storage facility.
The container in question is a very heavy, stable, concrete
container. An informal review for compliance with 10CFR50.59
site evaluation criteria was positive.

12. The NRC further requires features for protection from
external weather and corrosive forces. The containers'
concrete outer layer provides ample protection for the FRP
inner liner, as well as the waste container. Drainage around
the containers is also desired by the NRC, and accomplished
by cast in slots in the bottom of the container to allow
water to flow past the units.

13. The NRC asks each of its storage facility licensees to
establish total curie limits for their site, based on the
design of the storage area and the safety features provided.
The DOE controls the amount of wastes placed on the storage
site through safety analysis work and with consideration to
worker exposures.

14. Records are required by the NRC and the DOE, with DOE's Order
5820.2A being both more specific and more stringent. This
project meets NRC and DOE requirements for all waste records.

15. Accident mitigation and control is required by the NRC for
design basis events, unless otherwise justified. The DOE
requires similar controls, and goes further into operational
accident scenarios as well. Contingency planning was
completed to satisfy this need.

16. Corrosion of the container by the waste is also of concern to
the NRC. The inner liner of this container was carefully
selected to survive in the radiation and corrosive conditions
to which it will be subjected.
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17. The NRC requires that provisions be made to reprocess or
repackage wastes 1n the event of a container failure. The
waste container, should it fail, would not cause a loss of
containment as It will still be inside the concrete and FRP
vessel, which Itself could be disposed of, or overpacked for
off-site shipment.

18 Procedures required by the NRC to minimize personnel exposure
have been developed by the Waste Management Group at ORNL.

CONCLUSION

The informal evaluation conducted on this container demonstrated that
it would meet the requirements of NRC generic letter 31-38 and
10CFR50.59, and the draft DOE 5820.2A.

Further work is currently being conducted to evaluate use of this unit
as a high-integrity container for disposal. The two main areas being
evaluated are the units' containment and structural ability in the 300-
500 year time frame, and its ability to serve as an intruder barrier.

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 responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, 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.


