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or favoring by the U.S. Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily state or reflect 
those of the U.S. Government or any agency thereof. 



 

 iii 

CONTENTS 

1. MISSION NEED ................................................................................................................................ 5 

2. DESCRIPTION .................................................................................................................................. 5 

2.1 Shipping Activities Meeting – November 2016 .................................................................... 5 

3. PROJECT ORGANIZATION AND PROJECT MANAGEMENT ................................................... 6 

4. DESIGN, ANALYSIS, AND FABRICATION CONTROLS ........................................................... 6 

5. PROJECT SCHEDULE ..................................................................................................................... 6 

6. SHIPPING CONTAINER READINESS ........................................................................................... 7 

7. SHIPPING AND RECEIPT FACILITY READINESS ..................................................................... 7 

8. SHIPMENT AUTHORIZATION ...................................................................................................... 7 

9. CONCLUSION/NEXT STEPS .......................................................................................................... 8 

Appendix A Shipping and Receipt Facility with Material Types ....................................................... 8 

Appendix B Facility Contact List ..................................................................................................... 11 

Appendix C Shipping and Receiving Schedule Tasks ..................................................................... 14 

Appendix D Shipping Requirements for U-Mo Foils....................................................................... 18 

 



 

 iv 

INTENTIONALLY BLANK 
 



 

 5 

1. MISSION NEED 

The U.S. Department of Energy’s (DOE’s) Office of Material Management and Minimization (M3) 
Programs, via multiple national laboratories, is working to qualify newly developed low-enriched 
uranium fuels for use in the U.S. High Performance Research Reactors (USHPRR). The US HPPR 
program has several experiments yet to be irradiated in support of the US HPPR fuels development 
program. The experiments will be irradiated in the Advanced Test Reactor (ATR) at Idaho National 
Laboratory (INL) and the Belgium Reactor 2 (BR2) in Mol Belguim. This work requires the shipment of 
various experiments to the ATR and BR2. The Fuel Fabrication pillar (FF) requested that INL provide 
support in facilitating the shipment of various nuclear materials to support the mini-plate (MP-1) 
experiment fabrication for irradiation in the ATR.  

 

2. DESCRIPTION 
This report describes the activities necessary to support the numerous transportation tasks involved 

with the successful completion of the mini-plate MP-1 and future MP experiments. It includes 
information about the general activities necessary to implement equipment, operational processes, and 
safety basis changes required at the shipping facility and receipt facilities to support the shipments. 

The MP experiments require in-commerce shipping of nuclear materials between the following five 
facilities: 

• BWX Technologies, Inc. (BWXT) 
• Y-12 
• Los Alamos National Lab (LANL) 
• Pacific Northwest National Laboratory (PNNL) 
• Idaho National Laboratory (INL) 

 
The MP experiments also require intra-facility material transfers at many of the sites. The transfers 

are further complicated because these involve various material types. Appendix A “Shipping and Receipt 
Facility with Material” Types lists the roughly 64 different materials types and shipping paths between 
the five facilities required to support the MP-1 fabrication. The shipping paths for intra-facility transfers 
are conducted per each facility’s requirements, which are not detailed in this report.   

 

2.1 Shipping Activities Meeting – November 2016 

To better define and facilitate the shipping activities for MP-1, a meeting with representatives from 
the sites involved in shipping and receiving nuclear material items for the MP-1 experiment met at INL 
on November 15-16, 2016. Structured as a “table-top exercise,” the meeting enabled an open exchange of 
information between the shipping and receiving sites with the goal of reducing the likelihood of delays, 
streamlining processes, and ensuring continuity of processes and personnel. Attendees included Gunes 
Argon (BWXT), Sandra Williams (BWXT), Eric Woolstenhulme (INL), Bruce Nielson (INL), Don Fox 
(INL), Terri Dixon (INL), Mike Henkel (Y-12), Gail Hackett (Y-12), Philip Cates (Y-12), Byron 
Hawkins (Y-12), Ann Doherty (PNNL), Jared Wight (PNNL), Chuck Gunzel (PNNL), Maria Pena 
(LANL-by phone), Ed Ketusky (SRNL), Kerry Dunn (SRNL).  

The agenda included a number of presentations from the attendees, and allowed time for 
discussions throughout the day as questions and issues were raised. The working group discussion quickly 
identified that the exchange of information and the transmittal of documents and other shipment data 
between shippers and receivers is critical to the timely execution of the shipments. Therefore, points of 
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contact and backup contacts for the MP-1 shipping team were identified and their information has been 
distributed to the team members (see Appendix B “Facility Contact List”). INL’s Fuel Fabrication FF 
SharePoint site is being enhanced to provide ready access to contact information and other useful 
documentation.  

The meeting was extremely successful and provided each site the opportunity to describe the 
specific requirements for handling, packaging, storing, shipping, receiving, and transporting materials 
primarily associated with MP-1. The information gathered was used to facilitate improved shipping and 
receiving processes for the USHPRR program. Items identified to help improve the processes were 
having a common inner container configuration for shipping, documenting special facility restrictions that 
are different than the transportation restrictions, having a guidance document that provides a simplified 
process for the flow of information and authorizations, and providing a "checklist" of shipping and 
receiving requirements from each site. Reports, forms, checklists, and agreements were developed and 
have been employed for the USHPRR MP-1 shipping evolutions.  

This report details the discussions and outcomes of this meeting in relation to project organization; 
project schedule; design, analysis, and fabrication controls; shipping container readiness; shipping and 
receipt facility readiness; and shipment authorization.  

 

3. PROJECT ORGANIZATION AND PROJECT MANAGEMENT 
The Project Manager (PM) supporting FF at INL has responsibility for the technical, financial, and 

schedule performance of the MP-1 shipping tasks and is directly answerable to the FF Pillar Project 
Managers. The PM directs the approval of all Battelle Energy Alliance (BEA) and subcontractor 
generated documents, unless otherwise stated, and ensures compliance with regulatory and quality 
assurance (QA) requirements. The PM will also perform project tasks that are in his field of expertise as 
time allows. 

The individual selected as the MP-1 shipping facilitator reports to the INL PM and is responsible 
for coordinating communications and directing activities with the various MP-1 shipping team members. 
The MP-1 shipping facilitator may be assigned intermittently to assist the PM in aspects of the project 
performance and acts as the PM in the absence of the PM. 

 

4. DESIGN, ANALYSIS, AND FABRICATION CONTROLS 
No analysis, designs, or package fabrication activities are currently planned to support the 

transportation tasks of the MP project.  

 

5. PROJECT SCHEDULE 
An MP-1 project schedule, developed by FF, is being adjusted as technical and fabrication 

activities become better defined. Each facility has unique processes that are necessary to prepare for and 
authorize the shipping or receipt of each shipment. Detailed schedules were developed to establish 
transportation-specific activities needed to ensure that the shipping and receipt facilities are prepared for 
each shipment. The schedules accounts for three major areas of activity: a) shipping container readiness, 
b) shipping and receipt facility readiness, and c) shipping authorization. Snippets of these schedules will 
be placed into a detailed shipping schedule when that MP-1 project schedule is mature. (Examples 
schedule snippets are included in Appendix C “Shipping and Receiving Schedule Tasks”.) Enhancements 
to INL’s FF SharePoint site include easy access to these schedules for the MP-1 shipping team.  
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6. SHIPPING CONTAINER READINESS 
It is expected that the shipping containers necessary to support the MP shipments are the ES-3100 

and standard 5-gallon 7A type containers. However, it became evident that the 7A internal packaging was 
being configured differently depending on the shipper. The team members felt that they all could benefit 
from a standardized 7A type container and, more importantly, a consistent internal packaging 
configuration. The team set forth the technical, operational, and record keeping requirements that were 
necessary for the MP-1 shipments. The detailed discussions concluded with an interface agreement from 
BWXT that describes the method for packaging, assaying, and marking the contents (see Appendix D 
“Shipping Requirements for U-Mo Foils”). Appendix D will be used as a template for future agreements 
between the sites. 

 

7. SHIPPING AND RECEIPT FACILITY READINESS 
The basic activities and equipment necessary to complete the shipping and receipt facility readiness 

for the material transfers were discussed. The packaging work scope was constrained to those tasks 
relating to handling of the container, packaging, and un-packaging the contents, or readying of material 
for handling. Within those confines, the details of the equipment and material shown below were 
discussed and subsequently established. 

• Scales for weighing foils and packages with correct range for all packages 
• Ultra-High Vacuum Aluminum Foil 
• Sharpies for marking the aluminum foils with ID#, weight, and mini-foil mass 
• Types of radioactive contamination survey stickers and markings 
• Radiation survey maps 
• Hardboard backer plates 
• Gorilla tape to hold bundles together 
• Inner packaging containers 
• Bags, sleeves, and vacuum packing 
• Sufficient 7A type containers with certifications 
• Container ID labels 
• Tamper evident seals or tamper indicating devices 
• Dunnage 

 
Possible changes to facility procedures for container handling, packaging, and un-packaging were 

identified and are being worked as needed for the project. Also, possible changes to safety limits were 
identified. Each facility has limits on the quantity of radioactive material being allowed in the facility at 
any given time. Those constraints have been established, and the MP-1 shipping team is pursuing efforts 
to change the limits in the cases where the limit becomes an obstacle for timely completion of the MP-1 
project. INL’s FF SharePoint site is being enhanced to provide a To Do list to track team members’ 
assignments regarding readiness preparations.  

 
8. SHIPMENT AUTHORIZATION 

Authorization of receipt of the shipment at the receipt facility is a key process for each shipment 
and was identified as a major time issue for the overall schedule. The process involves multiple 
exchanges of shipping and material data between the shipper and receiver. The receipt facility controls the 
authorization process for receipt at their facility, and each facility has its own forms that are required to be 
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completed by the shipper and subsequently approved by the receipt facility’s operations manager, the 
nuclear safety organization, radiation control organization, and their safeguards organization. As can be 
expected, the process can take considerable time. To further complicate the process, the shipment data are 
not usually available until after fabrication of the material is complete and ready for the next process at 
another facility. The timing of data makes the authorization process a critical path for all shipments. In an 
effort to expedite the authorization the process, a form was created whereby the shipper and receiver can 
begin working to establish as many of the details of the shipment as are possible prior to final fabrication 
or sizing. As more of the required data become available, the form is updated and exchanged between the 
shipping and receipt facilities. This concurrent process allows the facilities to work more closely with the 
approving organizations as the shipment details develop, so that the final review by the organizations is 
only a small incremental step. INL’s FF SharePoint site is being enhanced to facilitate the exchange and 
control of the forms for each MP-1 shipment. 

9. CONCLUSION/NEXT STEPS 

The working group exercise was very constructive. Combined with the FF Pillar’s work to 
establish a shipping coordination team, the two efforts have been beneficial to the MP-1 project. It is 
expected that the methodologies and experience that has been developed for this work can be used for 
future M3 projects. Specific examples are: 

• The use of SharePoint site to gather all of the important documents and reference materials 
specific to MP-1 shipments will promote better communications and efficiency.  

• A standardized shipping data form will allow everyone to get a quick start on 
communicating information between the shipper and receiver. This further facilitates the 
collaborative completion of the various site-specific shipping forms that are required to get 
authorization to make the shipment.  

• Working through technical, operational, and record keeping requirements and establishing 
a standardized packaging configuration for the foils and plates will aid future shipments in 
that the configurations can be used as a “standard” for the shipment of similar materials for 
other projects. 

• A method to track material quantities at each facility is being developed using P6 at PNNL. 

• Improvements in communications and the transmittal of data between shippers and 
receivers have been significantly improved and will promote well-organized shipments in 
the future. 

• Issues from past shipments at several facilities were identified and provided “lessons 
learned” for future shipments.  As an example, drivers have shown up at some facility with 
restricted items in their trucks, like unexpected people, pets, alcohol, and firearms. It is 
important the shipping company is informed about these restrictions before being 
contracted for the work.  

The shipping coordination team suggested having another face to face meeting in the future. The 
need for a future meeting will be evaluated as work moves forward, the methods mature, and lessons are 
learned. At the present, a bi-weekly phone call has been set up so that all relevant shipping and receiving 
facility personnel can more effectively and efficiently communicate with the other sites and facilities. 
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Appendix A 
Shipping and Receipt Facility with Material Types 

  
Shipper Receiver Shipment date Shipping Title 

BWXT LANL 4/17/2017 85mil LEU bare-rolled mini foils for plasma spraying 
BWXT LANL 4/17/2017 25mil LEU bare-rolled mini foils for plasma spraying 
BWXT PNNL 4/17/2017 85mil LEU bare-rolled mini foils for electroplating 
BWXT PNNL 4/17/2017 25mil LEU bare-rolled mini foils for electroplating 
BWXT INL 2/28/2017 85mil LEU hot-rolled intermediate foils for characterization 
BWXT LANL 2/28/2017  LEU casting strips for characterization 
BWXT PNNL 2/28/2017  LEU casting strips for characterization 
BWXT PNNL 2/28/2017 85mil LEU hot-rolled intermediate foils for characterization 
BWXT INL 3/9/2017 25mil LEU hot-rolled intermediate foils for characterization 
BWXT PNNL 3/9/2017 25mil LEU hot-rolled intermediate foils for characterization 
BWXT INL 3/14/2017 85mil LEU cold-rolled intermediate foils for characterization 
BWXT LANL 3/14/2017 85mil LEU cold-rolled intermediate foils for characterization 
BWXT PNNL 3/14/2017 85mil LEU cold-rolled intermediate foils for characterization 
BWXT INL 3/24/2017 25mil LEU cold-rolled intermediate foils for characterization 
BWXT LANL 3/24/2017 25mil LEU cold-rolled intermediate foils for characterization 
BWXT PNNL 3/24/2017 25mil LEU cold-rolled intermediate foils for characterization 
Y-12 LANL 3/30/2017  LEU casting strips for characterization 
Y-12 PNNL 3/30/2017  LEU casting strips for characterization 
BWXT INL 4/4/2017 85mil LEU co-rolled mini foils for characterization 
BWXT INL 4/4/2017 25mil LEU co-rolled mini foils for characterization 
BWXT LANL 4/4/2017 85mil LEU co-rolled mini foils for characterization 
BWXT LANL 4/4/2017 25mil LEU co-rolled mini foils for characterization 
BWXT PNNL 4/4/2017 85mil LEU co-rolled mini foils for characterization 
BWXT PNNL 4/4/2017 25mil LEU co-rolled mini foils for characterization 
BWXT LANL 4/14/2017 25mil LEU hot-rolled intermediate foils for characterization 
Y-12 BWXT 5/2/2017  HEU ingots  for foil fabrication 
BWXT INL 5/8/2017 85 & 25mil LEU HIPed mini plates for characterization 
PNNL BWXT 6/14/2017 25mil LEU bare-rolled mini foils for electroplating 
LANL BWXT 6/20/2017 85mil LEU bare-rolled mini foils for plasma spraying 
LANL BWXT 6/21/2017 25mil LEU bare-rolled mini foils for plasma spraying 
Y-12 LANL 6/21/2017  HEU casting strips for characterization 
Y-12 LANL 6/21/2017  HEU casting strips for characterization 
Y-12 PNNL 6/21/2017  HEU casting strips for characterization 
Y-12 PNNL 6/21/2017  HEU casting strips for characterization 
BWXT LANL 6/28/2017  HEU casting strips for characterization 
BWXT LANL 6/28/2017  HEU casting strips for characterization 
BWXT PNNL 6/28/2017  HEU casting strips for characterization 
BWXT PNNL 6/28/2017  HEU casting strips for characterization 
BWXT INL 7/13/2017  43 w% HEU hot-rolled intermediate foils for characterization 
BWXT LANL 7/13/2017  43 w% HEU hot-rolled intermediate foils for characterization 
BWXT PNNL 7/13/2017  43 w% HEU hot-rolled intermediate foils for characterization 
PNNL BWXT 7/14/2017 85mil LEU bare-rolled mini foils for electroplating 
BWXT INL 7/20/2017  43 w% HEU cold-rolled intermediate foils for characterization 
BWXT LANL 7/20/2017  43 w% HEU cold-rolled intermediate foils for characterization 
BWXT PNNL 7/20/2017  43 w% HEU cold-rolled intermediate foils for characterization 
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BWXT LANL 8/7/2017  43 w% HEU bare-rolled mini foils for plasma spraying 
BWXT PNNL 8/7/2017  43 w% HEU bare-rolled mini foils for electroplating 
BWXT INL 8/7/2017  54 w% HEU hot-rolled intermediate foils for characterization 
BWXT LANL 8/7/2017  54 w% HEU hot-rolled intermediate foils for characterization 
BWXT PNNL 8/7/2017  54 w% HEU hot-rolled intermediate foils for characterization 
BWXT INL 8/21/2017  43 w% HEU co-rolled mini foils for characterization 
BWXT INL 8/21/2017  54 w% HEU co-rolled mini foils for characterization 
BWXT LANL 8/21/2017  43 w% HEU co-rolled mini foils for characterization 
BWXT LANL 8/21/2017  54 w% HEU co-rolled mini foils for characterization 
BWXT PNNL 8/21/2017  43 w% HEU co-rolled mini foils for characterization 
BWXT PNNL 8/21/2017  54 w% HEU co-rolled mini foils for characterization 
BWXT INL 8/24/2017  54 w% HEU cold-rolled intermediate foils for characterization 
BWXT LANL 8/24/2017  54 w% HEU cold-rolled intermediate foils for characterization 
BWXT PNNL 8/24/2017  54 w% HEU cold-rolled intermediate foils for characterization 
BWXT LANL 9/12/2017  54 w% HEU bare-rolled mini foils for plasma spraying 
BWXT PNNL 9/12/2017  54 w% HEU bare-rolled mini foils for electroplating 
BWXT LANL 9/14/2017 85 & 25mil LEU HIPed mini plates for characterization 
BWXT PNNL 9/25/2017 85 & 25mil LEU HIPed mini plates for characterization 
BWXT INL 10/9/2017  43&54 w%HEU HIPed mini plates for characterization 
PNNL BWXT 10/17/2017  43 w% HEU bare-rolled mini foils for electroplating 
LANL BWXT 11/20/2017  HEU bare-rolled mini foils for plasma spraying 
PNNL BWXT 11/21/2017  54 w% HEU bare-rolled mini foils for electroplating 
LANL BWXT 11/21/2017  54 w% HEU bare-rolled mini foils for plasma spraying 
BWXT PNNL 1/16/2018  43&54 w%HEU HIPed mini plates for characterization 
BWXT LANL 2/19/2018  43&54 w%HEU HIPed mini plates for characterization 
BWXT LANL ? 85mil LEU hot-rolled intermediate foils for characterization 
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Appendix B 
Facility Contact List 

Gunes Argon (RTR Project Manager) 
BWX Technologies, Inc.  
1570 Mt. Athos Road, Lynchburg, VA 
434-522-6458 (office) 
434-329-1529 (mobile) 
gmpargon@bwxt.com 
 
Phillip Stephen Cates, Jr (Production Coordinator) 
CNS Y-12 
865-576-5002 (office) 
865-335-0928 (mobile) 
Phillip.CatesJr@cns.doe.gov 
 
Michael Dahl  
PNNL 
michael.dahl@pnnl.gov 
 
Terri L. Dixon (INL Safeguards Nuclear Material Representative) 
INL 
P.O. Box 1625, Idaho Falls, ID 83415-3740 
208-533-7945 (office) 
208-589-7750 (mobile) 
Terri.Dixon@inl.gov  
 
Ann Louise Doherty (MP-1 Shipping Planner) 
PNNL 
P.O. Box 999 Richland WA 99352 
509-372-4145 (office) 
509-392-2714 (mobile) 
Ann.Doherty@pnnl.gov 
 
Dave Dombrowski (LANL Program Manager, Fuel Fabrication) 
LANL 
P.O. Box 1663, MSG770, Los Alamos NM 87545 
505-664-0329 (office) 
505-508-9127 (mobile) 
ddombrow@lanl.gov 
 
Kerry Anne Dunn (Cross Cutting Pillar Lead) 
Savannah River National Laboratory   
PO Box 616, Building 773-41A, Aiken, SC 29808 
803-725-3772 (office) 
803-507-3007 (mobile) 
kerry.dunn@srnl.doe.gov 

mailto:Terri.Dixon@inl.gov
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Don Fox (INL Materials and Fuel Complex MP-1 Work Planner) 
INL 
P.O. Box 1625, Idaho Falls, ID 83415-3740 
208-533-7920 (office) 
208-716-9856 (mobile) 
don.fox@inl.gov  
 
Charles Anton Gunzel III (FFC R&D Manager) 
PNNL 
902 Battelle Blvd., PO Box 999, MSIN KB-52, Richland, WA 993525 
509-372-6395 (office) 
509-713-9581 (mobile) 
charles.gunzel@pnnl.gov 
 
Gail Hackett (Product Engineer) 
CNS Y-12 
865-576-4949 (office) 
Gail.Hackett@cns.doe.gov  
 
Byron Hawkins 
CNS Y-12 
865-576-8258 (office) 
Byron.Hawkins@cns.doe.gov 
 
Michael Patrick Henkel (Engineering Technical Support) 
CNS Y-12 
865-241-0196 (office) 
865-643-4365 (mobile) 
Michael.Henkel@cns.doe.gov 
 
James Henkel 
CNS Y-12 
865-574-8179 (office) 
865-406-4422 (mobile) 
Jim.Henkel@cns.doe.gov 
 
Edward T. Ketusky (Packaging Engineer) 
Savannah River National Laboratory 
Building 730-A, Room 177, Savannah River Site, Aiken, SC 29808 
803-725-2641 (office) 
803-646-2371 (mobile) 
Edward.Ketusky@srnl.doe.gov 
 
Hollie Longmire 
CNS Y-12 
Hollie.Longmire@cns.doe.gov 
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Bruce Nielson (Fuel Fabrication Capability) 
INL 
P.O. Box 1625, Idaho Falls, ID 83415 
208-526-9574 (office) 
208-330-0011 (mobile) 
bruce.nielson@inl.gov 
 
Maria Pena 
LANL 
P.O. Box 1663, MSG770, Los Alamos NM 87545 
505-667-4119 (office) 
mip@lanl.gov 
 
Mario Pereira (Fuel Fabrication Capability Pillar Project Manager) 
PNNL 
509-372-4131 (office) 
Mario.Pereira@pnnl.gov 
 
Jared Wight (Fuel Fabrication Capability Pillar Lead) 
PNNL 
509-372-6275 (office) 
jared.wight@pnnl.gov 
 
Sandra J. Williams (Transportation Administration) 
BWX Technologies, Inc. 
1570 Mt. Athos Road, Lynchburg, VA 
434-522-6302 (office) 
434-382-8073 (mobile) 
sjwilliams@bwxt.com 
 
Eric C Woolstenhulme (MP-1 Shipping Coordination) 
INL 
P.O. Box 1625, Idaho Falls, ID 83415 
208-526-4838 (office) 
208-360-0623 
ecw@inl.gov 
 
 

mailto:sjwilliams@bwxt.com
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Appendix C 
Shipping and Receiving Schedule Tasks 
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Appendix D 
Shipping Requirements for U-Mo Foils 
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