
 

 
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION II 

SAM NUNN ATLANTA FEDERAL CENTER  
61 FORSYTH STREET, SW, SUITE 23T85 

ATLANTA, GEORGIA  30303-8931 

 
 

March 21, 2008 
 
NRC EVENT NO. 43957 
 
Mr.  Dominique Grandemange 
Site Manager 
Areva NP, Inc. 
P. O. Box 11646 
Lynchburg, Virginia  24506-1646 
 
SUBJECT: NRC REACTIVE INSPECTION REPORT NO. 70-1201/2008-001 
 
Dear Mr.  Grandemange: 
 
This report refers to a reactive inspection conducted at your Mt. Athos Road facility on  
February 19-20, 2008.  The purpose of this inspection was to assess the facts and 
circumstances surrounding a shipment of fuel service equipment to the Watts Bar Nuclear Plant.  
At the conclusion of the inspection on February 20, 2008, the inspector discussed the findings 
with you and members of your staff identified in the enclosed report. 
 
The inspection included a review of your material transportation program to determine if material 
was being transported safely and in accordance with NRC requirements and your license.  The 
inspector examined shipping documentation, transportation procedures, training, selected 
radiation survey equipment calibration and maintenance records, and conducted interviews with 
personnel involved in the equipment shipped to Watts Bar on February 3, 2008. 
 
In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter and its 
enclosure will be made available electronically for public inspection in the NRC Public 
Document Room or from the NRC’s document system (ADAMS), accessible from the NRC Web 
site at http://www.nrc.gov/reading-rm/adams.html.  
 
Should you have any questions concerning this letter, please contact me at 404-562-4711. 
 

Sincerely, 
 
      /RA/ 

 
D. Charles Payne, Chief 
Fuel Facility Inspection Branch 1 

      Division of Fuel Facility Inspection 
Docket No. 70-1201  
License No. SNM-1168 
 
Enclosure: NRC Inspection Report 
 
cc w/encl: See page 2 
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cc w/encl: 
Geoffrey Wertz, Manager 
Environmental, Health, Safety and Licensing 
Areva NP, Inc. 
Lynchburg Manufacturing Facility 
P. O. Box 11646 
Lynchburg, VA 24506-1646 
 
Leslie P. Foldesi, CHP, Director 
Bureau of Radiological Health 
Division of Health Hazards Control 
Department of Health 
Main Street Station 
1500 East Main, Room 240 
Richmond, VA 23219 
 
Distribution w/encl: 
A. Gooden, RII 
R. Pierson, NMSS 
N. Baker, NMSS 
C. Payne, RII 
P. Habighorst, NMSS 
N. Rivera, NMSS 
D. Jackson, NMSS 
C. Evans, RII 
S. Sparks, RII 
 
 

 

 

 

 

 

 

 

 

*See previous concurrence 

 

XG   PUBLICLY AVAILABLE        G   NON-PUBLICLY AVAILABLE       G   SENSITIVE         XG   NON-SENSITIVE 

ADAMS:  XG Yes ACCESSION NUMBER:_________________________ 

OFFICE RII:DFFI RII:DFFI     
SIGNATURE /RA/ /RA/     

NAME AGooden CPayne     

DATE 3/18/2008 3/      /2008 3/      /2008 3/      /2008 3/      /2008 3/      /2008 

E-MAIL COPY?     YES    YES NO   YES NO   YES NO   YES NO   YES NO 

OFFICIAL RECORD COPY   DOCUMENT NAME: G:\FFBII\ENFORCE\AREVA LYNCHBURG\2008-001 
AREVA-LYNCH TRANSEVENT REPORTREV. 0.DOC 



U.S. NUCLEAR REGULATORY COMMISSION 
 

REGION II 
 
 
Docket No.:  70-1201 
 
 
License No.:  SNM-1168 
 
 
Report No.:  70-1201/2008-001 
 
 
Licensee:  AREVA NP, Inc. 
 
 
Facility:  Mount Athos Road  
 
 
Location:  Lynchburg, VA 24506 
 
 
Dates:   February 19-20, 2008 
 
 
Inspector:  Alphonsa Gooden, Senior Fuel Facility Inspector  
 
 
Approved by:  D. Charles Payne, Chief 

Fuel Facility Inspection Branch 1 
Division of Fuel Facility Inspection 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Enclosure



 
EXECUTIVE SUMMARY 

 
AREVA NP, Inc. 

NRC Inspection Report 70-1201/2008-001 
 
 
The purpose of this special announced, reactive inspection, was to review and assess the facts 
and circumstances associated with a shipment on February 3, 2008, of fuel cleaning equipment 
with an external dose rate upon arrival in excess of transportation limits, to determine the safety 
implications and the adequacy of licensee corrective actions.  The inspection included a review 
of the licensee’s actions in the preparation of the shipment and follow-up actions after the 
licensee was notified that dose measurements on the external surface of the shipping container 
upon arrival at Watts Bar Nuclear Plant (WBNP) exceeded regulatory limits.   
 
Event Description 
 
On February 3, 2008, an open conveyance shipment of fuel cleaning equipment was 
transported to WBNP for use by the AREVA NP Fuel Field Services Group during a WBNP 
refueling outage.  On February 4, while performing the receipt surveys, WBNP radiation 
protection personnel recorded a measurement of approximately 2,000 millirem per hour (mr/hr) 
on contact with the bottom external surface of one shipping container (fuel filtration system 
skid).  In response to the elevated reading, WBNP notified the onsite contact for AREVA Fuel 
Field Services group and made an immediate notification to the NRC Operations Center at 
approximately 11:18 a.m.  On February 6, AREVA NP deployed a Radiation Protection 
Technician (RT) to WBNP to perform independent surveys of the containers and assist with the 
investigation. 
 
Following a review of this event, the inspector identified an unresolved item (URI) related to 
failure to properly prepare a package containing fuel cleaning equipment for shipment such that 
dose limits during transportation of radioactive materials would not be exceeded.  
 
Event Assessment  
 
The inspector determined that the licensee’s decontamination and packaging procedures for the 
fuel cleaning equipment were not adequate for ensuring that the external radiation levels on 
containers transported as open conveyance shipments, under conditions normally incident to 
transportation, would not exceed regulatory requirements.  Also, the inspector found that the 
training program for RT staff did not include a topic related to surveying for discrete radioactive 
particles. 
 
 Risk Significance to Truck Driver, Public, and Environment   
 
Based on an interview with the truck driver, interviews with radiation survey personnel, and a 
review of radiation survey documentation, the radiation levels measured, and the location and 
accessibility of the hot spot, the inspector concluded that the event did not result in a risk to the 
driver, the public or the environment during or after shipment.  
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Apparent Causes and Contributing Factors  
 
The inspector concluded that the licensee’s Apparent Cause Analysis (ACA) and the 
identification of inappropriate actions which led to the shipment exceeding the limits were 
adequate.  The ACA was a good assessment which included an extent of condition review for 
other similar shipments.  The corrective actions planned and/or implemented appear to be 
adequate. 
 
 
Attachment: 
Partial List of Persons Contacted 
List of Inspection Procedures Used 
List of Items Open/Closed 



REPORT DETAILS 
 
1. Event Review 
 
a. Inspection Scope and Observations  
 
 The inspector conducted interviews and reviewed the documentation associated with the 

shipment of fuel cleaning equipment used to reduce the amount of radioactive corrosion 
products from reactor fuel.  Based on documentation and interviews with personnel 
involved in the preparation, packaging, surveying, and response to the shipment, the 
inspector validated the following activities associated with the shipment. 

 
On February 3, 2008, an open conveyance shipment of fuel cleaning equipment was 
shipped to WBNP for use by the AREVA NP Fuel Field Services Group during an outage 
at WBNP.  On February 4, while performing the receipt surveys, WBNP radiation 
protection personnel measured radiation levels in excess of the limits in 10 CFR 71.47.  
Surveys from a localized area on the bottom external surface of one package measured 
2,000 mr/hr on contact and 150 mr/hr at four inches from the surface.  The contact 
reading was 10 times the limit (200 mr/hr) in 10 CFR 71.47 and Department of 
Transportation (DOT) requirements in 49 CFR 173.44.  In response to the elevated 
readings, WBNP notified the onsite AREVA Fuel Field Services Supervisor regarding the 
reading and WBNP made an immediate notification to NRC Operations Center at 
approximately 11:18 a.m.  WBNP properly secured and posted the area where the 
container was stored to allow followup investigations.   

 
On February 6, AREVA NP deployed an RT to WBNP to perform independent surveys of 
the shipment and support the onsite investigation of the elevated reading.  On February 
7, 2008, the AREVA NP radiation survey equipment was source checked by the WBNP 
calibration lab to verify the accuracy of instrument before measurements for radiation 
were taken.  Following the verification of instrument accuracy, the AREVA RT 
independently located the area with radiation levels in excess of the transportation limits.  
The AREVA RT measured a maximum reading on contact of 800 mr/hr.  This reading 
was located in the same region of the container (fuel filtration system skid) as the 
measurement recorded by WBNP.  Although the difference in readings between WBNP 
and AREVA, could not be resolved by the licensee, the inspector noted that the 
difference in external dose measured by AREVA and WBNP may be attributed to the 
different instruments used in performing the surveys.  The detector size of the 
instruments was different.  The teletector detector used by WBNP was smaller in 
diameter when compared to the telepole detector used by AREVA.  The difference in 
volume size and geometry of the detectors may have contributed to the different survey 
results.  According to calibration records reviewed and personnel interviews, both 
instruments were properly calibrated and maintained. 
 
On February 9, the equipment was removed from the container and the localized area of 
the elevated reading was re-surveyed for more direct reading on contact and in the 
vicinity.  According to survey documentation and a interview with the AREVA RT, after 
locating the maximum reading, duct tape was applied to the area and the area re-
surveyed.  It was determined that no activity remained on the equipment but instead was 
transferred to the duct tape.  On February 18, surveys of the tape were performed at 
AREVA and confirmed to read 800 mr/hr on contact.  On February 19, the inspector 
requested and observed AREVA perform a contact survey measurement of the tape with 
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a telepole instrument similar to the one used during the WBNP surveys.  The maximum 
reading was again confirmed as 800 mr/hr.  AREVA requested that the tape containing 
the activity be further analyzed (isotopic analysis) to determine the constituents.  On 
February 22, the isotopic analysis was completed and the activity was determined to be 
primarily corrosion products.  Based on the measurements and the size of the area 
removed to the duct tape, the elevated radiation level was determined to be a discrete 
radioactive particle (hot particle).   
 

b. Conclusions   
 

Based on the event time-line, with the exception of the delay by AREVA in deploying the 
RT to perform an independent assessment and assist in the investigation, prompt 
actions were taken to notify the appropriate individuals and to perform an isotopic 
analysis of the tape constituents.  Based on the elevated radiation level from the survey 
results, the inspector identified an unresolved item (URI 70-1201/2008-001-01) related to 
failure to properly prepare a package containing fuel cleaning equipment for shipment 
such that dose limits during transportation of radioactive material would not be 
exceeded.  
 

2. Event Assessment 
 
a. Inspection Scope and Observations 
 

The inspector interviewed personnel involved in the shipment preparation, packaging, 
surveying, and incident assessment.  Documentation including survey and transportation 
procedures were also reviewed.  The inspector interviewed personnel and observed 
surveys that were conducted of the tape containing the hot particle to determine the 
adequacy of the survey technique for hot particles. 
 
According to interviews and documentation, the fuel cleaning equipment sent to WBNP 
was last used in a reactor refueling outage during December 2007.  Following the 
outage, equipment receipt surveys were performed by AREVA RT personnel who 
measured a maximum contact reading of 450 mr/hr from a filter housing on the filter 
skid.  The equipment was functionally tested and cleaned on December 14 and  
re-surveyed.  The result from the same location was unchanged and measured 450 
mr/hr on contact with the surface.  According to the technician involved with the survey, 
the equipment was wrapped in plastic to contain loose or removable contamination.  
However, the wrapping provided only containment to the sides but not the top or the 
bottom of the equipment.  In response to the event survey results, the inspector 
questioned the adequacy of the decontamination efforts (i.e., the same exposure being 
measured after decontamination at the identical location as prior to the decontamination 
effort).  The licensee acknowledged that the effectiveness of the decontamination 
process was an area for further review and evaluation. 
 
The inspector reviewed survey procedures, training for RT personnel involved in the 
shipment, and observed surveys performed of the tape containing the hot particle.  
Survey procedures and the performance of personnel performing the surveys were 
determined to be adequate.  When less experienced RT personnel were questioned 
regarding training to deal with hot particles, the inspector determined that the current 
training program did not include formal training and awareness regarding hot particles 
(e.g., cautions and considerations, lessons learned previously from hot particles, 
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surveying technique, etc).  The inspector discussed RT training with the licensee contact 
for training, reviewed the training outline as well as the skill evaluations required, and 
determined that there were no skill evaluations associated with surveying hot particles, 
and the training lacked formal discussions regarding hot particles.  
 
Regarding training for those personnel involved in the shipment preparation, packaging, 
and surveying, all training was current and in accordance with procedures.  Instrument 
calibration records were reviewed for all radiation detection equipment used in the 
performance of receipt and shipment surveys and were determined to be within the 
required calibration frequency  

  
b. Conclusions  
 

Based on survey results from the filter skid receipt survey and the post decon survey, 
the licensee’s decontamination and packaging procedures for the fuel cleaning 
equipment were not adequate for ensuring that the external radiation levels on 
containers transported as open conveyance shipments, under conditions normally 
incident to transportation, would not exceed regulatory requirements.  The training 
program for RT staff did not include a topic related to surveying for discrete radioactive 
particles.  

 
3. Effectiveness of Immediate Corrective Actions 
 
a. Inspection Scope and Observations 
 

The inspector conducted interviews and reviewed documentation to determine the 
adequacy of the licensee’s immediate response and corrective actions to the incident.  
The licensee’s action to assess the potential impact of this incident on the public was   
immediate and appropriate.  As a management control, an administrative action level 
was established and implemented to ensure that future shipments received the 
appropriate level of management review of the shipping mode and container type 
dependent on the radiation levels measured. 
 

b. Conclusions  
 

The licensee took prompt actions to assess the impact of this incident on the public and 
implemented additional management controls for the review of shipments to verify the 
appropriate container is being used. 
 

4. Risk Significance to Truck Driver, Public, and Environment   
 
a. Inspection Scope and Observations  
 
 The inspector reviewed radiation survey documentation and conducted interviews with 

personnel who performed radiation surveys of the container and the transport vehicle.  
According to survey documentation, measurements taken inside the truck cab were less 
than 0.1 mr/hr.  Using the more conservative measurements as recorded by WBNP 
personnel, the contact reading with the hot particle was 2,000 mr/hr, at four inches a 
reading of 150 mr/hr was measured, and underneath the trailer the maximum reading 
measured was 7mr/hr.  Using the 150 mr/hr reading (at four inches from the source), a 
derived dose at eight inches from the source would be approximately 37.5 mr/hr.  The 
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location of the maximum dose (2,000 mr/hr) was approximately 40 inches away from the 
edge of the trailer bed, and the 150 mr/hr reading (which is below the allowable limits in 
10 CFR 71.47) was measured at 4 inches from the hot spot.  Therefore, based on the 
radiation survey results and the truck driver’s itinerary, no actual consequence is 
believed to have resulted to the driver, the public, or the environment.  The location of 
the maximum dose was such that the only accessible area to the elevated reading would 
have been an extremity dose which was highly unlikely due to the location of the hot 
spot from the edge of the trailer bed (approximately 40 inches).  According to the 
licensee’s interview with the truck driver, three stops were made during transport but the 
truck was always parked in a remote area away from foot traffic.  
 
Regarding the potential for exposure, the distance from the maximum exposure 
measured to the outer edge of the flatbed trailer was approximately 40 inches.  The 
distance from the ground up to the hot spot was approximately 64 inches.  Based on the 
maximum exposure measured on contact to the container surface, had a member of the 
public gained direct access to the localized area with the hand or fingers and remained 
at contact with the surface for more than an hour, a potential existed for an exposure in 
excess of 2.0 rem to the extremity.  However, a whole body exposure appeared unlikely 
based on radiation measurements, the truck’s route and stops, and the particle’s 
location.  

 
b. Conclusions 
 

Based on the licensee’s interview with the truck driver, interviews with radiation survey 
personnel, and radiation survey documentation, the inspector concluded that the 
radiation levels measured at the truck boundary did not result in a risk to the driver, the 
public or environment during or after shipment. 

 
5. Apparent Causes, Contributing Factors and Corrective Actions  
 
a. Inspection Scope and Observations 
 

The inspector interviewed licensee management and staff shortly after the event, and 
later during the site visit discussed with the licensee the independent assessment and 
investigation being performed by a non-AREVA employee.  Following the site visit, the 
inspector was regularly apprised of the status of the ACA and the independent 
assessment.  On February 29, 2008, the licensee completed the ACA which included the 
independent assessment as an attachment and provided a copy to the inspector for 
review.  The ACA identified five inappropriate actions which led to the event as well as 
associated corrective actions.  
 

b. Conclusions 
 

The inspector concluded that the licensee’s analysis and identification of causal factors 
and inappropriate actions which led to the transportation limits being exceeded were 
satisfactory.  The ACA was a good assessment which included an extent of condition 
review for other similar shipments.  The corrective actions planned and/or implemented 
appear to be adequate.  
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6. Exit Meeting   
 

The inspection scope and results were summarized on February 20, 2008, with  
D. Grandemange and staff.  Although proprietary information and processes were 
reviewed during this inspection, proprietary information was not included in this report.  
No dissenting comments were received. 
 



ATTACHMENT 
 
 

1. PERSONS CONTACTED  
 
 Partial List of Licensee’s Person Contacted 

 
G. Comeau, Sr. Radiation Protection Technician 
D. Grandemange, Site Manager 

 T. Blanks, Manager, Training  
 C. Holman, Former Manager, Environmental Health, Safety, and Licensing 
 T. Kruszec, Radiation Protection Technician 
 D. Mayberry, Sr. Radiation Protection Technician 
 J. Peden, Manager, Radiation Protection 
 G. Wertz, Manager, Environmental Health, Safety, and Licensing 
 

Other licensee employees contacted included engineers, technicians, security, and 
office personnel. 
 

2. INSPECTION PROCEDURE USED 
 
 IP 88003 Reactive Inspection For Events At Fuel Cycle Facilities 
 
3. LIST OF ITEMS OPENED AND CLOSED 
 
 Item Number   Status             Type      Description 
 

70-1201/2008-001-01  Open            URI       Failure to properly prepare for    
shipment,a package containing 
fuel cleaning equipment which 
exceeded dose limits for 
transportation of radioactive 
materials (Section 1). 
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