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ABSTRACT

DOE placed its transportation services contract with NAC International in April, 1997
and awarded the first task to NAC for return of TRIGA fuel in July, 1997. This initial
shipment of TRIGA fuel, scheduled for early 1998, is reflective of many of the
difficulties faced by DOE and the transportation services contractor in return of the
foreign research reactor fuel to the United States:

• First time use of the INEEL dry storage facility for receipt of research reactor
fuel

• Safety analysis of the INEEL facility for the NAC-LWT shipping cask
• Cask certification for a mixed loading of high enriched and low enriched

TRIGA fuels
• Cask loading for standard length and extended length rods (instrumented and

fuel follower control rods)
• Design and certification of a canister for degraded TRIGA fuel
• Initial port entry through the Naval Weapons Station in Concord, California
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• Initial approval of the rail route for shipment from Concord to INEEL

The presentation will describe the overall activities involved in the first TRIGA
shipment, discuss the actions required to resolve the difficulties identified above, and
provide a status report of the initial shipment from South Korea and Indonesia.
Recommendations will be presented as to actions that can be taken by the research
reactor operator, by DOE, and by the transportation services agent to speed and
simplify the transportation process. Actions having the potential to reduce costs to
DOE and to reactor operators from high income economies will be identified.

1. Introduction

The initial shipment of foreign research reactor spent TRIGA fuel to the U.S. Department of Energy's
Idaho National Engineering and Environmental Laboratory was scheduled to occur in January, 1998.
This schedule was set by DOE to correspond with receipt of Congressional funding with which to
complete the shipment in October, 1997. The shipment has yet to occur. As was the case for the
initial foreign research reactor spent fuel shipments into the east coast port of Charleston, this first
shipment of TRIGA fuel is restrained by institutional and legal processes far more than for technical
issues. Municipal jurisdictions in the area around the Concord, California Naval Weapons Station
port facility have challenged the DOE decision making process by which Concord was selected. The
court hearing on this matter is scheduled for March with a decision by the judge in early April. Either
side could appeal an unfavorable decision. The preceding sequence chain of events is very similar to
those which transpired for east coast shipments, ultimately with a favorable outcome for DOE and for
foreign research reactor operators. It remains to be seen what decision will be forthcoming for the
west coast.

In spite of the delays due to legal maneuvering, resolution of the technical matters associated with the
shipment have proceeded very well. While the shipment is complex due to a number of factors
associated with the quality of the TRIGA rods and the infrastructure at the reactor sites, preparations
are well advanced, awaiting the outcome of the litigation. The balance of the paper will elaborate on
the institutional issues affecting the shipment as well as the technical issues and their resolution.

2. Institutional Preparations

DOE's plan for the use of a new surface transportation route within the U.S. for controversial
radioactive shipments involves extensive interaction with Federal, state, local and tribal government
agencies that might, directly, or indirectly, be affected by the shipment. This includes an offer to
assist in emergency preparedness training for "first response" agencies along the totality of the route.

For the initial TRIGA shipments entering through the Concord Naval Weapons Station port, and
traversing to the INEEL site through California, Nevada, Utah, and Idaho, these interactions had
begun well in advance of NAC's contract for the shipment. Emergency preparedness training and
public outreach was being performed by staff from INEEL assisted by personnel from the Eastern
Idaho Technical College, a technical school local to the Idaho Falls destination. Participants in the
sessions, held regionally along the shipment route, were very favorable relative to the training
presented to them.

In the fall of 1997, the State of California appealed to DOE to delay the planned arrival in Concord
from the January time period to late spring. The basis for this request was that it would permit
additional organizations to be trained, and that it would avoid traversing the mountain passes
separating California from Nevada during winter months. Secretary of Energy, Francisco Pefia,
eventually agreed to this request, rescheduling the shipment arrival for early April.
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Not long after the concession by Secretary Pena, several municipalities around the Concord,
California port facility brought suit against DOE relative to the shipment. Whereas the lawsuit
brought by the State of South Carolina regarding east coast shipments challenged the legality of the
Environmental Impact Statement prepared by DOE, the California lawsuit challenged the decision
making process used by DOE to select the port of Concord. Port facilities in Seattle, Washington,
Portland, Oregon, and Concord were considered as entry point for the west coast shipment. The
lawsuit argues that considerations of proximity and population should have led DOE to select a port
other than Concord. Neither California or the local jurisdictions have challenged the legality of the
foreign research reactor spent fuel returns program. In fact, they have been supportive of the
program, contesting only the choice of ports.

The initial hearing was originally set for early January. However, by agreement of DOE and the
parties to the lawsuit, it was delayed until March. The March date will permit the hearing to address
the arguments of the case, rather than preliminary information, and should facilitate an faster decision
on the part of the judge. A ruling is currently scheduled for early April. Whether either party would
appeal an unfavorable ruling is uncertain.

While the lawsuit has been underway, much of the other institutional planning has been suspended.
The pending hearing has restrained the generally cooperative atmosphere between INEEL support
personnel and regional agency staff that prevailed prior to filing of the lawsuit. Assuming that the
suit is settled in DOE's favor, there appears to be no evidence that resumption of the interaction with
regional agencies would be adversely affected. Nevertheless, the overall schedule for implementation
of this first west coast shipment is directly tied to resolution of these issues.

3) Technical Preparations

Technical preparations have been proceeding in spite of the institutional delays affecting the
shipment. The technical preparations have focused on three general areas: reactor site inspections,
cask interface preparations at the INEEL receipt facility, and the licensing of the NAC-LWT cask for
the various TRIGA fuels present in the shipment and fabrication of requisite cask hardware.

Four different foreign fuel storage sites are involved in the first TRIGA shipment, two in South Korea
and two in Indonesia. Several different site inspection tours have occurred, both by DOE and INEEL
staff and by the NAC transportation team. These inspections have involved determination of the
technical parameters for the fuel (enrichments, bum-ups, cooling time, etc.) and assessment of the
fuel condition. They have also examined the site infrastructure relative to cask handling,
transportation routes to port facilities, and support requirements such as trucking, portable cranes, and
security. Interaction with regulatory and customs officials has occurred as well. These elements of
the shipment preparations are well advanced and should not restrain the shipment, presuming a
favorable outcome of the institutional issues.

The preparation of a DOE facility for introduction of a new cask or fuel form is a rigorous process
involving both physical demonstrations and safety analysis. The safety analysis is required to
demonstrate that the fuel characteristics and configuration do not introduce an unacceptable criticality
risk to the facility. These evaluations will address both the design configuration of the fuel, in fuel
baskets or canisters, and a reasonable spectrum of off-normal configurations. Analyses consider
various scenarios for dropped fuel interacting with fuel remaining in the cask or in storage in the
facility.

The unloading sequence planned for TRIGA fuel involves the movement of the cask into a hot cell
where individual baskets of fuel will be removed from the cask. The INEEL analyses have addressed
this configuration and determined that normal and off-normal configurations are critically safe. Other
analyses required of the facility safety analysis have examined weight loading of cranes and handling
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devices, and the supporting calculations or load tests for grapples and cask handling yokes. Effort has
been successfully concluded and is in place to support the arrival of the TRIGA shipment.

Trial (dry run) handling of the cask has also been completed. An empty NAC-LWT cask
representative of that which will be used in the shipment was sent to INEEL for a week of trial
handling operations. During this period, the full spectrum of operations that will be required during
the shipment was exercised. This verified that the equipment, operating procedures, and personnel
were prepared for the cask arrival. As is the case with the facility safety analysis, INEEL is prepared,
both physically and procedurally, for receipt of the shipment.

The storage configuration decided upon by INEEL takes maximum advantage of the NAC-LWT
configuration. INEEL determined that handling time and risk of handling related incidents could be
minimized by utilization of the NAC-LWT fuel basket for subsequent storage. The approved concept
of operations involves removal of the fuel basket from the cask and its placement in the dry storage
facility storage module. With this approach, there is no need to handle individual TRIGA pins. The
baskets provided by NAC will meet all storage requirements including restrictive weight limitations.

Licensing of the NAC-LWT cask for the TRIGA fuel is complicated by the diversity in materials,
enrichments, and configurations represented by the fuel from the four facilities. Differing cladding
materials, enrichments varying between 20% and 70% U-235, and the presence of instrumented fuel
pins and fuel follower control rods are present in the mix of fuel forms to be returned. These
variations have been addressed in the amendment prepared by NAC for the NAC-LWT cask license.
The amendment has been completed by NAC and submitted to NRC for approval, as well as to the
Competent Authorities in South Korea and Indonesia. At the time this paper was prepared, NRC had
yet to act on the amendment request. Without question, the institutional delays associated with the
lawsuit have had an indirect effect in delaying completion of regulatory action. Because of work load
conflicts affecting the cask licensing group at NRC, TRIGA application has not received priority
review. DOE has committed to address this issue so that licensing action does not restrain the
shipment following culmination of legal actions.

Fabrication of fuel baskets and canisters has proceeded based on the NAC design, in spite of the lack
of regulatory action. Both DOE and NAC are sufficiently confident in the NAC design to commit to
the material procurement and fabrication. The basket design is dimensionally the same as the baskets
for MTR fuel so that no re-engineering of the proven NAC dry transfer loading process is needed.
The dry transfer equipment and procedures have been utilized for over 30 individual NAC-LWT cask
shipments from 8 different reactor and hot cell facilities. The ability to use this equipment in South
Korea and Indonesia without modification is a significant advantage in assuring that TRIGA fuel
loading will occur in a safe and efficient manner. While some work remains to be completed, the
required hardware will most certainly be available by the time institutional issues are resolved.

4) Conclusion

The history of foreign research reactor spent fuel shipments to the U.S. has been dominated by
institutional rather than technical delays. The planning for the first shipment of TRIGA fuel into the
Concord Naval Weapons Station is no exception. While NAC and the INEEL technical team have
successfully completed the prerequisite technical tasks for the shipment, execution of the shipment is
suspended pending the outcome of the lawsuit against DOE. If the experience from the east coast
shipments prevails, DOE will ultimately receive a favorable judgement and the shipment will go
forward. In the aftermath of the initial east coast shipment, public and political sentiment has become
apathetic, and subsequent shipment have transpired without significant attention. However, both
DOE and NAC have been counseled that the prevalent political and social climate in California is
different than in South Carolina and one should not expect the east coast experience to be accurate.
The fact that west coast shipments are widely separated in time exacerbates this difference.
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What this experience suggests for the remainder of the TRIGA shipments is difficult to predict. The
vast majority of TRIGA shipments are scheduled to arrive through the Charleston Naval Weapons
Station in South Carolina. It is unlikely that their arrival in South Carolina will suffer any greater
institutional burden than have the recent MTR shipments. However, the shipments must then be
shipped by truck or rail from South Carolina to Idaho, a route covering two thirds of the U.S. While
this route has been used by many domestic shipments without conflict, the attention given the foreign
research reactor shipments has been extraordinary. By the time this route is activated, DOE will be
shipping significant amounts of transuranic waste to the Waste Isolation Pilot Plant in New Mexico
from various DOE sites. This may amplify the institutional resistance to the shipments or may serve
to calm the situation. As the experience above indicates, technical issues associated with spent fuel
shipments have proven far more amenable to prediction and solution than have the institutional ones.
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