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ABSTRACT

For safety reasons, the U.S. Department of Energy (DOE) is preparing to
stabilize and package plutonium oxide currently subject to International
Atomic Energy Agency safeguards at the Rocky Flats Environmental
Technology Site (RFETS) beginning in the year 2001.  The Hanford Site will
also stabilize and package plutonium materials under IAEA safeguards.  The
U.S. and the IAEA began consultations in late 1996 to develop an approach to
the application of safeguards during stabilization and packaging.  With the
plans to ship RFETS plutonium to Savannah River for interim storage prior to
final disposition, this work has been extended to include safeguards during
shipment.  This paper will discuss the elements of a joint U.S./IAEA proposal
for this task

Introduction

In late 1994, excess fissile material in the form of plutonium oxide was made eligible for safeguards
at the Hanford Plutonium Finishing Plant.  This facility was subsequently selected by the
International Atomic Energy Agency (IAEA) for the application of safeguards [1].  During the
following year, a similar offering and selection took place at the Rocky Flats Environmental
Technology Site (RFETS) [2,3].  In both safeguarded facilities, the safeguarded plutonium oxide is
kept in static storage.

Also in 1994, the Defense Nuclear Facilities Safety Board (DNFSB), an independent, external
safety oversight panel for U.S. DOE nuclear facilities, reviewed handling and storage of nuclear
material at DOE facilities and issued Recommendation 94-1, which calls for plutonium metals and



oxides to be stabilized and packaged to meet the DOE long-term storage standard by May 2002.
The DOE storage standard, DOE-STD-3013, calls for a “can in a can” package (the "3013"
container) where an internal convenience can is contained inside two cans that are welded shut with
an inert internal atmosphere.  The stabilization process called for by DOE-STD-3013 involves
subjecting the plutonium oxide to a two-hour soak at 950 C in an oxygen rich atmosphere to
eliminate pyrophoricity and volatile compounds prior to packaging [4].  After packaging, the new
items will be introduced in a Type 9975 shipping container and shipped for interim storage at the K-
Area Material Storage (KAMS) facility at the Savannah River Site.

The material placed under IAEA safeguards at both facilities is subject to the stabilization and
packaging requirements.  The challenge to both the IAEA and the United States is to be able to
verify the accountancy and to maintain continuity of knowledge of the material inventory under
IAEA safeguards while the inventory transits from static storage, through processing, and is then
shipped to the KAMS facility, without undue resource requirements for the IAEA or operational
constraints for the operator.  An additional challenge is that the planned processing will result in the
rebatching of safeguarded materials, abolishing the initial history and compromising the continuity
of knowledge of the safeguarded inventory.

In late 1996, the United States and the IAEA began consultations towards developing an approach
for the application of safeguards to the stabilization and packaging processes at the two facilities.  In
April 1998, the IAEA submitted for consideration four safeguards options with differing focus for
the safeguards activities.  The RFETS reviewed the IAEA proposals and created a counter proposal
that was based on the IAEA's "zone" approach option [5].  Representatives from Hanford and the
RFETS met in October 1998 to develop a coordinated United States proposal [6] that was provided
to the IAEA in November 1998.  Representatives from the United States and the IAEA met in June
1999 (in Vienna, Austria) and in February 2000 (in Golden, Colorado) to develop a final joint
approach for safeguards during stabilization, packaging, and shipping activities, involving the
safeguarded materials at the two facilities.

The Joint Approach

A new facility will be drawn around the stabilization and packaging system and assigned a new
Reporting Identification Symbol.  The United States will place this facility on the "List of Facilities
Eligible for IAEA Safeguards."  In the joint approach, the Agency does not intend to select the
processing facility for implementing safeguards since this is not going to enhance confidence over
the safeguarded plutonium and would required additional financial and human resources for
implementation.  This IAEA position is based on operator’s commitment to return all materials
processed between two consecutive interim inspections to the safeguarded storage facility within
thirty days of their shipment, for timely detection purposes.  Thus, the total safeguarded inventory at
the end of each monthly Agency interim verification will not be reduced.  Furthermore, the operator
has pledged to add up to ten percent more plutonium oxide (not currently under safeguards) to the
safeguarded items during processing.  This addition of materials precludes any normal operating
loss or materials unaccounted for (MUF) during processing, and should allow the IAEA to confirm
that implementing safeguards at the processing facility would not result in an increased confidence
level of its verification.  Also, the larger inventory after stabilization and repackaging will offset the



fact that the IAEA verification of the finished “3013” containers, using NDA techniques
exclusively, exhibits a larger measurement uncertainty than the one reached during the initial PIV

Before processing of the safeguarded materials commences, the IAEA will remove Agency seals
from the vault door and a portion of the seals attached inside the vault corresponding to the number
of drums expected to be processed during the next thirty day period.  The IAEA will also apply
"convenience seals" to the last few drums planned for processing, to minimize re-verification,
should problems arise during the stabilization campaign.  The operator will be authorized by the
IAEA to remove these "convenience seals" should it be necessary to process the items involved.
These removed seals will be retained and returned to IAEA inspectors during their next visit.

The U.S. and the IAEA will derive working standards for use at RFETS and at the KAMS facility
from 3013 containers of processed plutonium oxide and metal not currently subject to safeguards.
To do this, the IAEA would measure loaded 3013 containers via authenticated calorimetric, isotopic
and neutron multiplicity assays and would keep the working standards sealed for safeguards
purposes.  At RFETS, the IAEA will use these standards to cross-calibrate NDA equipment prior to
measuring a statistical sample size of the newly created items each month. At KAMS, inspectors
will use authenticated neutron multiplicity assay and isotopic assay for receipt verification of the
items shipped under safeguards.  However, some portion of the inventory may have high neutron
emissions due to impurities, which will preclude reliable neutron receipt measurements.  To ensure
that the IAEA can verify the entire inventory shipped to KAMS, the processing facility will perform
a gross "health physics quality" neutron measurement on each new item, as a screening technique to
identify outliners with high neutron emissions.  These outliners will then be assayed with an
authenticated calorimeter by the IAEA inspectors, and placed under safeguards at the storage
facility prior to shipment.

After creation of the 3013 standard containers, the inventory accountancy will be re-established by
verification measurements performed by the IAEA.  The IAEA inspectors will then maintain
continuity of knowledge through surveillance for the safeguarded materials while it is packaged into
the Type 9975 shipping containers and prior to their shipment to KAMS.  The United States and the
IAEA have had consultations towards developing a sealing technique for the Type 9975 containers,
and the final design is awaiting formal IAEA acceptance.  The Type 9975 containers will not fit in
the existing RFETS safeguarded storage vault, so the storage facility description will be modified to
include a discrete location in a staging vault as a support area.  The Type 9975 containers holding
safeguarded material will be placed in this support area so that IAEA inspectors will have access to
apply containment and surveillance measures.  The operator will continue to have unimpeded
access to the remainder of the staging vault.  Once IAEA seals are applied to the Type 9975
containers, the operator may handle and ship the containers to KAMS with no further direct human
surveillance by IAEA inspectors.

Summary

The United States and the IAEA have jointly developed an approach for maintaining safeguards as
materials move from safeguarded static storage, through processing (where item identities will be
lost), packaging and shipment to the final disposition site.  The safeguards approach minimizes



inspection effort and intrusiveness for the operator while providing sufficient conditions to declare
"no withdrawal" with reasonable impacts to operational flexibility and site closure schedule.
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