
Department of Energy 

Oak Ridge Operations Office 
P,O. Box 2001 

Oak Ridge, Tennessee 37831- 

Y a y  4, 2004 

Thc Honorable John 7. Conway 
Chairman 
Defense NucIear Facilitics Sdcty Board 
625 Indiana Avenue, NW 
Suite 700 
Washiyon, D. C .  20004-2091 

Dear Mr. Chairman: 

Thc purpose of this letter is to inform you af the completion of a commitment contained in the 
Department’s 2000-1 Implementation Plm (IP) pertaining to Oak Ridge National Laboratory (ORNL). 
The specific commitment (Number 401) is stated in the P as follows: 

Repackage allpiutonjion metals and oxides to meet rhe m e t d  artd oxide storage stnndmi by M q  ,7003. 

ORNL completed the material disposition effort in March 2004 as described in h c  enclosed letter. 

TIie enclosed summary describes the technical aspects of the material disposition associated wirh 
completion of Commitmmt 40 I .  

If there are any questions, please contact me at (865) 576-4444 or George J, Malosh at 
(865) 576-4523. 

Manager 

Enclosure 

cc wlenclosure: 
M. B. Whitaker, DR-I, HQFORS 



Summary of Material DiRposition for Commitment Number 401 

Background 

Comntitment 401 in the Department's 2000-1 Jrnplernenration PIan is to stabilize or find approprjatc 
endstates for "approximately 609 grams of Pu-238Mp-237 designated for transfer to the Department's 
Pu-238 Heat Source Program and approximately 708 grams of  plutonium (ie., Pu-239, Pu-240, and 
Pu-241) idcntified as surplus." 

This commitment pertaining to the repackaging and disposition of plutonium at Oak Ridge Narional 
Laboratory (ORNL) was scheduled to be completed by May 2003. Tne notification requesting an 
extension to May 2004 for this actiyity was not properly transmitted through the Dcpanmcnt of Enerzy 
(DOE) syslem for several months. W e n  it became apparent Utat significant progress ivm being made in 
resolving d! issues repdied to the commibnent late in calendar year 2003, a lelevide0 confcrcnce to 
board staff was conductcd to bring then up to date on progess on this action. 

During the course of completing this work, ORNL identified an additional 92 grams of Pu-238 that is 
excess TO their programmatic needs. This material was not declared excess in the original 94-1 survcy 
because ir was considered programmatic material for use in Research and Dcvelopmcnt activities a1 
ORNL. Aher including the additional Pu-238 material identified as excess, the revised total Pu-238 at 
Oak Ridge is approximatcly 70 1 grams of hi-238Np-237 designated for transfer to thc Department's 
Pu-238 Heat Source Program. 

The total amount of plutonium material at ORNL that was specifically idcntificd as 2000-1 material in 
FY 2003 was approximately 1,409 grams. 

Material Disposal 

A surninary of the disposed material is provided below: 

1. 701 grams of Pu-238 were designated by the DepartmeBt for progmrnmatic w e  in ORNL 
Heat Source Program during January 2004. 

Oak Ridge revised lhc disposition plan for approximately 609 grams of excess Pu-238 material 
designated for the Depanment's Heat Source Program in January 2004. Thc original plan IO 
transport approximately 609 granis ofh-238,  later revised tn 701 grams in FY 2003, to 
Los Alamos National Laboratory (LANL) was changed to retain this material at OR= after 
being designatcd by the Dcpartment's Office of Nuclear Energy, Science and Techology for 
programmatic use in the ORNL's Hcat Source Program. 'fiis material wifl now be stored in 
ORNL Building 7930 in LANL-dcsigned Dcparunent of Transportation (DOT)-ccrtified special 
form capsules. (Far description of capsule, see Material Storage section helow.) 

2. 521 grams were shipped to Lawrence Livermore National Labaratory (LLNJ,) for 
processing to the DOE-STD-3013 requirements and incorporatcd into that site's 2000-1 
plutonium inventory during CY 2002. 



Of h e  original 708 grams of surplus plutonium material, 521 grmis have been shipped to LLNL 
for processing in the Pu line. per thc DOE-STD-3013 requirements, in thrcc shipments 
(236 grams in Scptcmber 2002,222 grams in October 2002, and 63 grams in Octobcr 2003). 
The remaining 187 grams are discussed below. 

a. 134 grams of material was reclaimed for programmatic use at O W L  in July 2002. 
The primary user is the Advance Accelerator Applications Fuels Program. 

b. 53 grams of material were disposed as waste in the liquid iow-level waste system at 
ORNL. This activity was complctcd in March 2004. 

The material processed for disposal consisted o f  53 grams of americium-contaminated 
plutonium origiiially designatcd for processing at LLNL, but was detern1ined to have an 
activity level too high for acceptance into thc LLNL processing faciliry. Prior to disposal 
the material was dissolved and denatured with thorium to allow suspension of safeguards 
and security requirements. After this step was completed, the dilute solutians (<0.1 w% 
plutonium) were combined with similar wastes stored in O W ' S  Liquid Low-Level 
Waste System. 

Material Storage 

The Pu-238 material k ing  retained for thc ORNL Heat Sourcc Program will be packaged into 
LANL- designed, DOT-certified special fomi capsules (SFC). These capsules have an exterior 
dimension of 3" outside diameter x 23-114" long and are fabricated from 304 stainless steel (SS). Thc 
capsule wall. is -112" thick and is sealed with a 304SS plug and cap assembIy that has bmn tewcd to 
e n s u  that it is leak-tight. The LA??L Model I1 SFC has been designed, tcsted and certified to meet all 
the requirements specified in Code of Fcderal Regulations (CFR), Title 49, Part 173, Subpart I,  
Paragraph 469, Tests for special fonn Class 7 (radioactive] materials (49 CFR 173.469). Tho tests the 
LANI, Model IT SFC were subjtcted lo include (a) impact (a drop onto a targel, ha1 must he a flac 
horizontal surface o f  such mass and rigidity that any increasc in its resistancc to displaccment or 
deformation upon impact by rbe specimen would not significantly increase the damagc to the spccimcn, 
from a minimum height of 9 m), (b) percussion (a srrikt by thc flat face of a steel billet to produce an 
impact equivalent to that resulting from a free drop of 1.4 kg through 1 m), and (c)  thcmal (hearing in 
air to a temperature of not lcss than 800' and held at that temperature for a period of 10 minutes) 
FoIlowing each of the ahovc tests, the leak tighmess of thc special form cspsulcs at ambicnt tcmperaturc 
is verified. 

In order to cnswe that Lhe interim storage of Pu-238 matcrials in the O W L  Building 7930 Cell F Vault 
is safe, a System Safety Analysis (SSA) is currently being prepared to address the storage ofthis 
marerial. This analysis will thoroughly cvuluate the structural integrity of the packages, the storagc 
conditions, and potential accidcni scenarios including scenarios initiated by natural phenclmcna events. 
4 detailed thermal analysis addressing the capsule in its planned storage configuration and a 
pressurization analysis that determines the pressurc generation due to the combined hydrogen and 
helium loading (in accordance with ~e DOE-STD-5013 rcquiremcnts) is in progress and will be 
documented as part of the SSA addressing the storage of these capsulcs in thc Building 7930 Cell F 
Vaulr. The pressurization analysis of the special form capsules packages evaluatcs a 50-)car servicc life 



and assumes that all heIium generated since h c  material was origjnally packaged at Savannah River Site 
in the early 1970’s is stdl contained in the inner packrigc. Upon complerion of the SSA, the material 
will be relocated from the present storage facility, Building 3027 Spccial Nuclcar Marcrials Vaulf to the 
new storage facility. Building 7930 Cell F Vault. It is anticipated that thc material wij l  t ie stored in the 
7930 Cell F Vault wtiI Pu-238 processing operations begin in approximately FY 2010. During this 
period, the material will be inspected for abnormalitics and suryeyed for contamination on a monthly 
basis. 



OAK RIDGE NATIONAL LABORATORY 
-----I-- 

MANAGED B Y  UT-BATTELLE FOR TYE DEPARTMENT OF ENERGY 
P.O. eol xlcs 

086 R a e  TN 378376218 
Phone (865) 574.9599 
Fa (865) 5764118 

hS5,@0ml gw 

Aprjl21,2004 

MT. Johnny 0, MOOR, Director 
Operations Division 
Department of Energy 
Oak Ridge National Laboratory 
Post Office Box 2008 
Oak Ridgc,Tenncssee 37831-6269 

Dear Mr. Moore: 

Contract DEAC05-000R22725 - Status of ORNL Cornmitments.to the Defense Nuclear 
Facilities Safety Board (DNFSB) Recommendation 2000-1, Revision 2 

ReftErence; 1. An lrnplementation Ran for Stabilization and Storage of Nuclear Material, 
Revision 2, July 2002 

The purpose of this letter is to inform you that O W L  has completed cornmitmeht 401 contained in 
the Department of Energy’s Impltmenration Plan (IP) in response LO DNFSB Recommendation 
2000-1 (Reference 1). The specific commitment is “Rtpackage all: plutonium metals and oxides to 
meet the metal and oxide storage standard by May 3003.” In the IP, O W  ageed to stabilize or 
find appropriate endstatcs for %approximately 609 grams of Pu-238Np237 (later revised to 701 
Darns) designated for transfer to rhe Department’s Pb-23g Heat Source Program and 
approximately 708 grams of plutonium (Lc., Pu-239, Pu-240, and PII-241) identified as surplus.” 

The disposition of this material was completed on March 29.2004. 

A summary of the dispasition of the material is provided below: 

701 gram af Pu-238hJp-237 were accpted by the Office of Nuclear Energy, Sciencr, and 
Technology for programmatic use in the Space and Defense Power Systems Program via 
letter to  ORNL on January 22,2004, 

52 I @ a s  of Pu-239/240/24 1 were shipped to Lawrence Livennore National Laboratory 
(LI-NL) for processing to the DOE-STD-3013 requiremenu and incorporated into hat sitt’s 
2000-1 plutonium invtntory, completed in three shipments, the last on October 200;. 

9 I 34 grams of Pu-239/240/241 material were reassigned to programmatic ut at ORNL in July 
2002. 



Mr. Johnny 0. Mootc 
Page 2 
April 2 1,2004 

53 grams ofPu-239/240/241 (not acceptabIc for LLNL processing due lo radiation 1:vtls) 
were dispositioned as waste in the liquid low-leveI waste system at ORW. This activity 
was completed on March 29,2004. 

lfyou have any questions or concerns regarding the completion of this commitmcnt, please 
contact Joe Hemdon a1 574-7065 or Stevc Owens at 24 1-45 19. 

Sincerely, 

David J. Hill 
Associate Laboratory Director 
Energy and Engintering Sciences 

DJH:jlf 

a: M. G. Branton - DOEIORO 
1-i. L. Debbm 
G. A. Harvey 
3- N. Hemdon 
S. R Martin, Jr. - DOE/ORO 
R. S. Owens 
B. D. Pmon 
J. E. Rushron 
J. W. Smith 
J. Wadsworth - File RC 
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