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LEGAL 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, nor any of their contractors, subcontractors
or their employees, makes any warranty, express or implied,
or assumes any legal liability or responsibility for the
accuracy, completeness, or any tNrd party's use or the results
of such use of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily
constitute or imply its endorsement, recommendation, or
favoring by the United States Government or any agency
thereof or its contractors or subcontractors. The views and
opinions of authors expressed herein do not necessarily state
or reflect those of the United States Government or any
agency thereof.

This report has been reproduced from the best available copy.

Printed in the United States of America
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U.S. DEPARTMENT OF ENERGY

RADIOACTIVE NITRIC ACID SHIPPING CAMPAIGN

H.R. Penn
Westinghouse Hanford Company

P.O. Box 1970
Richland, Washington 99352

(509)373-0785

(DOE) nford ar R i , a s h g T
PUREX plant originally came on-line in the mid-

s, for the purpose of extracting plutonium and
uranium from nuclear fuel. Because the mission at the
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ABSTRACT

The Plutonium/Uranium Extraction Plant
(PUREX) is located at the Department of Energy's
(DOE) Hanford site near Richland, Washington. The
PUREX plant originally came online in the mid
1950's,
uranium from nuclear fuel. Because the mission at th
Hanford Site changed from the production of defense
related materials to that of environmental restoration,
the DOE ceased operations at the PUREX facility in
1990. Based on the shutdown decision and the new
mission at Hanford, decommissioning of the PUREX
facility is considered a major milestone in the
Department's efforts to cleanup the Hanford site.

A major portion of the cleanup activities
involved disposing of a large quantity of chemicals that
had been previously used in the PUREX process.
Virgin materials were quickly disposed of by selling to
manufacturers that could utilize those materials in their
processes. Of the remaining chemicals the largest
volume was a quantity of radiologically contaminated
nitric acid (over 700,000 liters). TUdioIogical
contaminates had been extracted from the acid as far as
practical but complete decontamination could not be
achieved. Several alternatives for disposal of this
contaminated acid were investigated. These alternatives
included sugar denitration, biodenitri faction, calcination,
chemical conversion to solid sodium nitrate or to
ammonium nitrate or decontamination and re-use. Each
of these alternatives contained disadvantages ranging
from nearly doubling the volume to release of other
contaminates into the atmosphere and would result in
creating a long-term storage situation.

Another alternative was to solicit interest from
others that might be able to utilize this material in its
current condition. Advertisements were placed in
several business publications and an expression of
interest was received from British Nuclear Fuels Inc., a
subsidiary of BNF PLC located in the United Kingdom
(UK).

Based on this expression of interest, DOE
Headquarters requested Westinghouse Hanford
Company's (WHC) Transportation and Packaging group
investigate the feasibility of transferring the
radiologically contaminated acid to the united
Kingdom. This material and proposed shipping
campaign was unique in that DOE, nor any other
shipper, had ever shipped a material of this nature and
volume.

The material, a liquid, was a solution of
approximately 50% concentration of nitric acid
containing various radionuctides. It was stored in six
different storage tanks at the Hanford site. The
material in each tank was analyzed to determine the
various concentrations of nitric acid and the
concentrations of radionuclides including plutonium and
uranium.

The first step in any movement of materials
internationally is to determine if there are any
restrictions on the Export or Import of this material
both in the United States and the United Kingdom.
Since the material contained radioactive components,
this investigation was very important. Restrictions from
either side could have stopped any further attempts to
proceed. There were no restrictions found in U.S.
Regulations or United Kingdom regulations covering the
movement of the contaminated nitric acid.

Next was the research for the proper shipping
name which included regulations from the U.S.
Department of Transportation (DOT), the United

International Maritime Dangerous Goods (IMDG). The
research determined the proper shipping name to be
"Radioactive Material, Low Specific Activity (LSA),
not otherwise specified (NOS) . Once a proper
shipping name was determined the challenge was then
to determine adequate packaging, according to the same
regulations listed above, that would allow this shipment
to move not only domestically but internationally as
well.

Finally the team began researching DOT,
IAEA, and IM"DG regulations for packaging
requirements. DOT regulations allow for the use of
IAEA regulations on shipments that are Imported or
Exported to/from the United States. IMDG regulations
covering Class 7 (Radioactive Materials) actually mirror
the IAEA regulations. Therefore adequate packaging
was determined using the requirement in the IAEA
regulations. The specifications for an IP-2 package
(IAEA) were determined to meet all applicable
regulations.

These three steps were the first factors in
determining if it was feasible to move the material.
Having determined that there were no Import/Export
restrictions, the proper shipping name and the proper
package, the Transportation ana Packaging team
concluded that it was possible to move this material



from the Hanford site to the United Kingdom in
accordance with all applicable regulations and DOE
orders. The team advised the Transportation
Emergency Management, Analytical Services
organization (TEMAS) at DOE headquarters of this
determination.

TEMAS called on the expertise of the
Westinghouse Hanford Transportation and Packaging
team to initiate a plan of action. Once Westinghouse
was given direction to proceed, a detailed transportation
plan was developed and distributed to all parties
involved. This plan was a "living document" that was
utilized to communicate how the material would be
moved. It was designed so that adequate information
was communicated to all parties concerned and utilized
to insure safe transport or the 700,000 liters. It
contained routing information, description of packaging,
contacts and emergency response information as well as
other information related to the movement of this
material.

As the plan began developing the WHC
Transportation and Packaging group engineers began
working closely with the tank supplier, identified
through the DOE procurement process, to design and
manufacture 16 International Standards Organization
(ISO) tank containers. These containers were built to
IAEA IP-2 standards and then secured as a standard
ISO 20 foot intermodal container. The ISO design
permits the containers to be moved by rail, truck or
ocean carrier.

During the time that the procurement was
being placed and the packaging was being fabricated,
many other activities were taking place to execute the
transportation plan.

The challenge from a logistical standpoint was
that movement of this radioactive nitric acid would
involve more that a single mode of transit and would
entail shipping the containers a total, round trip,
distance of approximately 22,500 kilometers. The
number of packages (containers) also had to be kept to
a minimum because of their initial cost and because of
restricted holding capacity at the facilities of British
Nuclear Fuels plant in Sellafield. England.
Compounding this logistics problem was the stipulation
placed on the logistics team to complete delivery of the
groduct from the Hanford site to the United Kingdom

y the end of December 1995. Regardless of the port
of export, a segment of the move was to be by surface
(truck), from Hanford to the port of export. At that
point, an ocean carrier would move the goods from the
U.S. port to the U.K. port. Once in the U.K., the
material would again move overland, either rail or
truck, to the final destination in Sellafield. The
involvement of different modes dictated that the package
be designed for compatibility with at least three modes
of transit, rail, truck and ocean.

The transportation plan would have to include
sections for: U.S. port of export, inland U.S. mode
and carrier, ocean carrier, inland U.K. mode and
carrier. Other important issues to be considered were
the customs formalities for: export of the loaded
containers, import of loaded containers in the U.K.,
export of the empty containers from the U.K., import
of the empty containers in the U.S. and the optimum
number of containers required to insure timely delivery
and limited interruption of the shipments.

The logistical plan began taking shape in 1994
and, as the process unfolded, various additional
requirements developed that the WHC Traffic

Management group had to consider. First was the
requirement to acquire a Nuclear Regulatory
Commission (NRC) export license. Part of the
licensing process included publication of a notice of
proposed action regarding the export of this material.
This notice is published in the Federal Register and
allows for public comment concerning the proposal.
Publication is a Federal Regulations requirement and is
a step in the process that must first be completed before
the license is issued. Public comments are considered
by the NRC board before issuing a ruling on the license
application. This notice generated some
public/stakeholder interest but did not derail the license
process. But it did lead DOE Richland (DOE-RL) in a
new direction. Since there was some concern
expressed, DOE-RL began seeking comments and input
from various stakeholders before the shipments began.
These stakeholders included the Confederated Tribe of
the Umatilla Indians, Corridor States and various other
special interest groups. The license was approved. As
an additional requirement based on stakeholder
comments, DOE required that an Environmental
Assessment (EA) be preformed on the proposed
movement.

The EA was compiled in a very short time
frame, with input from various groups including Traffic
Management, PUREX, and involvement by the several
interested stakeholder groups such as the Hanford
Advisory board and Heart of America. The

Sarticipation of stakeholders was essential in assuring
le public that this material would be moved in

compliance with all regulatory requirements and that
every precaution had been taken to insure safe
transport. Public meetings were held at the three
proposed East Coast ports to discuss this proposal and
to address any public concerns about these shipments.
These- meetings proved to be beneficial in establishing
public acceptance as it demonstrated DOE willingness
to keep the public informed.

Concerns identified by the stakeholders were
addressed and final approval for the EA was received in
May 1995. The first shipment to the UK moved at the
end of that May. While enroute, the shipments were
monitored 24 hours a day, seven days-a-week, using
DOE's state of the art satellite tracking system,
TRANSCOM, to track the exact location of the
shipments at all times.

Once the shipments began, weekly conference
calls were scheduled with the corridor states and other
interested stakeholders. These calls were chaired by
DOE-RL and included participation by PUREX and
Traffic. The calls addressed the progress of the
shipping campaign, the location of both loaded and
empty containers, and addressed other issues or
questions related to the movement of the contaminated
nitric acid. Participation in the weekly conference calls
proved to be very beneficial in establishing trust and
cooperation between the DOE, States and other
stakeholders.

In addition to the weekly conference calls a 30-
day rolling schedule was published and distributed
week|y. The 30-day rolling schedule was a calendar
showing scheduled departures of loaded containers from
Hanfora, arrival at the Portsmouth port, departure from
Portsmouth, arrival at Felixstowe, England and final
arrival at the BNF plant in Sellafield. Empty containers
were displayed on this schedule. The schedule provided
an electronic link between DOE Headquarters and over
25 interested parties. The link utilized DOE's
FAXBACK system. FAXBACK is a DOE
Transportation Management Division (TMD) project



that automatically distributes communications to
numerous locations quickly and with minimal human
interface.

The optimum number of containers to be used
in the campaign was 16, based on a 51 day round trip,
with 14 containers making three trips and 2 containers
making four trips. The total distance between Hanford
and Sellafield is approximately 11,000 kilometers. In
England, the containers were emptied and returned
following the same routing to Hanford for reloading.

Most significant to this shipping campaign,
which moved a total 1,126,000 kilometers, is that there
were no incidents involved with any of these 50
shipments. After 25 consecutive weeks of shipping, the
Nitric Acid campaign ended. The successful completion
of this campaign concluded seven weeks ahead of
schedule and initial estimates indicate overall savings
for cleanup of the PUREX facility are in excess of *37
million. The success of the logistical move was the
result of close coordination between DOE Headquarters,
DOE Richland Operations Office, PUREX, WHC
Transportation and Packaging, Edlow International,
BNF Transports and the team at BNF Sellafield.

Now that this campaign has been successfully
completed by Hanford, TMD is working with
Westinghouse Savannah River to duplicate the process
from the Savannah River Site (SRS). The specially
designed containers used in the Hanford campaign are
being delivered to SRS. TMD is working with both
Hanford and SRS personnel to share "lessons learned"
and to ensure that the process at SRS moves smoothly.
TMD's goal is to foster cooperation between the
different sites and to utilize resources to their fullest
extent.


