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Westinghouse – Columbia Fuel Operations

Uranium Accumulation in Scrubber



 June 2002, new scrubber system installed
 Conversion Area – Uranium Hexafluoride gas to 

Uranium Oxide Powder
 Scrubber designed to capture uranium and 

return it to the recovery process
 Periodic accumulations noticed
 Administrative controls
 Maintenance procedures
 Routine inspections

Westinghouse Uranium Accumulation
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What happened?
 April 28-29, 2016:  ~20 Kg chunk of uranium-bearing material falls 

from top transition piece during power washing operation

 Process Engineer notified
 Believes the material is soluble
 Believes the material has a low uranium content
 Allows pressure washing to continue

 Mid-May 2016:  material does not dissolve, additional buildup noted
 Another chunk of uranium-bearing material falls 
 Process Engineer inspects scrubber

Westinghouse Uranium Accumulation



What happened next?
 Full cleanout and refurbishment of scrubber initiated

 Inspect/replace nozzles and packing  materials
 Collect and segregate additional material
 Confirm analyses

 Analysis results of uranium content are completed
 Uranium had precipitated out along the walls and internal packing 

of the scrubber (several times the limit in the safety analysis)
 July 14, 2016, Westinghouse submits a 24-Hour Event Notification 

(EN #52090) based on 10 CFR 70 Appendix A(b)(2) “Loss or 
degradation of IROFS that results in failure to meet the
performance requirements of 10 CFR 70.61

Westinghouse Uranium Accumulation



Uranium Accumulation



 July 14, 2016:  NRC inspectors who were on site conduct a 
preliminary inspection of the event

 July 28, 2016:  NRC Charters the Augmented Inspection Team 

 September 1, 2016:  NRC completes the Augmented Inspection

 September 27, 2016:  NRC holds public exit meeting

• September 28, 2016:  NRC Information Notice 2016-13:  Uranium 
Accumulation In Fuel Cycle Facility Ventilation And Scrubber 
Systems

• October 26, 2016:  NRC Issues the Augmented Inspection 
Team Report

Response to Uranium Accumulation



Uranium Accumulation in Desiccant Vessels

BWX Technologies – Nuclear Operations Group



Background
Research and Test Reactor Area Operations
 HEU and Al ingots are melted together
 Alloy crushed with a jaw crusher and a hammer mill
 Powder is sieved and blended to ensure proper size 
 Operations conducted in an inert UAlX glovebox line
 Glovebox atmosphere purification system has two

desiccant vessels
 Remove oxygen
 Remove moisture



Process Description



Response to Uranium Accumulation

What happened?
 July 4, 2017:  start routine plant maintenance in the RTR 

area
 Open the UAlX glovebox atmosphere purification system 

to change desiccant
 Desiccant vessels found loaded with uranium
 Maintenance operations stopped and situation evaluated
 Measurements are taken to estimate the quantity of 

material present in the two vessels



Response to Uranium Accumulation

What happened?
 Management updates about possible Kg quantities
 Emergency Operations Center activated 
 Access to area restricted by Security
 All workers cleared from the area
 1-Hour Notification made to the NRC
 Nuclear Criticality Staff take more accurate measurements 

using a Canberra ISOCS system



Response to Uranium Accumulation

What happened?
 Nuclear Criticality Safety staff verify and document a 

Keff < 0.92
 Emergency status downgraded
 Final notifications made
 Emergency Operation Center deactivated
 Initiate resumption of work (except in RTR)



Desiccant Vessel And Filter



Response to Uranium Accumulation

What happened?
 Uranium had been bypassing the high efficiency filters 

installed on the gloveboxes and no surveys were done 
on vessels

 Uranium was vacuumed out into 2-liter bottles
 The UAlX glovebox atmosphere purification system was 

replaced



Response to Uranium Accumulation
 July 4, 2017:  NRC learns of the event
 July 6, 2017:  NRC Charters the Special 

Inspection Team 
 July 6-14, 2017:  NRC completes the Special 

Inspection
 August 30, 2017:  NRC holds exit meeting with 

licensee
 September 7, 2017:  NRC Issues the Special 

Inspection Team Report



BACKGROUND:  
NRC REPORTABLE EVENTS 

AND REACTIVE INSPECTIONS



Reportable under Title 10 of the Code of Federal Regulations 
Sections
• 20.2201 (Theft or Loss)
• 20.2202 (Notification of Incidents)
• 20.2203 (Dose Limits) 
• 40.60 (Source Material); 
• 70.50 (Radiological Events); 
• 70.52 (Criticality); 
• 70 Appendix A (Reportable Safety Events); 
• 71.95 (Transportation Events); 
• 73.71 (Safeguards Events); 
• 74.11 (Material Control and Accounting); and 
• 95.57 (Information Security).

Reportable Events



Reactive Inspections

Incident Evaluation and Response

Routine Inspection/Monitoring

Special Inspection

Augmented Inspection

Incident Investigation 

Increasing Significance
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