
 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION II 
245 PEACHTREE CENTER AVENUE NE, SUITE 1200 

ATLANTA, GEORGIA  30303-1257 

             October 5, 2011 

 
Mr. Joseph G. Henry 
President 
Nuclear Fuel Services, Inc. 
P. O.  Box 337, MS 123 
Erwin, TN  37650 

 
SUBJECT:  NRC INSPECTION REPORT NO. 70-143/2011-008 
 
Dear Mr. Henry: 
 
This letter refers to the inspection conducted from May 16 - 20, 2011, at the Nuclear Fuel 
Services (NFS) facility in Erwin, TN and the subsequent in office review conducted from May 23 
– September 8, 2011.  The purpose of the inspection was to determine whether NFS had 
completed Items 1 and 2 from the list of commitments documented as “Actions Post-Restart of 
Operations” in the January 7, 2010 Confirmatory Action Letter (CAL).  At the conclusion of the 
inspection, the findings were discussed on September 8, 2011, with you and members of your 
staff. 
 
The inspection determined that NFS’ revised investigations were sufficiently thorough in 
identifying the root causes and necessary corrective actions regarding NFS’ root cause 
investigation process for the bowl cleaning station incident in 2009 (post-restart CAL Item 1) and 
its November 30, 2009 event response decision making process (post-restart CAL Item 2).  In 
addition, an evaluation of the recent performance by NFS indicates to us that the corrective 
actions have been effective for the short term.  Therefore, NFS has completed all required 
actions with regard to Items 1 and 2 from the “Actions Post-Restart of Operations.”  Please note 
that while the short term performance noted during this inspection indicated improvement, 
continued vigilance is required to ensure that the improvements remain sustainable for the long 
term. 
 
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. 
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Should you have any questions concerning this inspection, please contact us. 
 

Sincerely, 
       
      /RA/ 
       

Anthony T. Gody, Director  
Division of Fuel Facility Inspection 

 
Docket No. 70-143 
License No. SNM-124 
 
Enclosure:  
NRC Inspection Report No. 70-143/2011-008 
 
cc w/encl:   
Christa B. Reed 
Director, Operations 
Nuclear Fuel Services, Inc. 
Electronic Mail Distribution 
 
Mark P. Elliott 
Director 
Quality, Safety & Safeguards 
Nuclear Fuel Services, Inc. 
Electronic Mail Distribution 
 
Debra G. Shults 
Director 
TN Dept. of Environment & Conservation 
Electronic Mail Distribution 
 
William D. Lewis 
Mayor 
Town of Erwin 
211 N. Main Avenue 
P.O.  Box 59 
Erwin, TN   37650 
 
Gregg Lynch 
Mayor, Unicoi County 
P.O. Box 169 
Erwin, TN   37650 
 
Johnny Lynch 
Mayor, Town of Unicoi 
P.O. Box 169 
Unicoi, TN   37692 
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EXECUTIVE SUMMARY 
 

Nuclear Fuel Services, Inc. 
NRC Inspection Report 70-143/2011-008 

May 16, 2011 – September 8, 2011 
 
The objective of this inspection was to assess the revised evaluations NFS performed to meet 
post-restart commitments items 1 and 2 from the January 7, 2010 Confirmatory Action Letter 
(CAL).  The evaluations involved the root cause investigation conducted for the bowl cleaning 
station incident in 2009 (CAL item 1) and the decision making process that resulted in the 
restart decision that occurred on November 30, 2009, for the uranium aluminum system (CAL 
item 2).  The inspectors reviewed NFS’ new evaluations, corrective actions, applicable 
procedures, and newly conducted investigations. 
 
The inspectors concluded that the evaluations performed by NFS sufficiently focused on the 
specific latent organizational weaknesses identified after the 2009 bowl cleaning station event 
and the halted decision to restart the uranium aluminum system.  More significant was the 
inspectors’ conclusion that the appropriate, formal and organized corrective actions had been 
entered into the corrective action program to prevent these organizational weaknesses from 
recurring.  The inspectors found that the investigation program was adequately identifying and 
correcting the causes of issues.  Additionally, the inspectors found that NFS’ appropriately 
modified its’ decision-making processes to ensure that restart decisions were sufficiently 
informed and proceduralized in the Conduct of Operations procedure. 
 
 
Attachment 
Key Points of Contact 
List of Items Opened, Closed, and Discussed 
Documents Reviewed 
Corrective Action Reports Reviewed 
  



 
 

 

REPORT DETAILS 
 
BACKGROUND: 
 
On January 7, 2010, the NRC issued Confirmatory Action Letter (CAL) No. 2-2010-001 
(ML100070118).  As part of the CAL, Nuclear Fuel Services, Inc. (NFS) committed to eight 
actions designated as “Actions Post-Restart of Operations.”  As documented in inspection report 
70-143/2010-012, dated March 7, 2011, NFS satisfactorily completed commitments 3 – 8.  The 
report also identified two unresolved items (URIs) that identified additional actions were required 
by NFS to satisfactorily complete commitments 1 and 2.  The purpose of this inspection was to 
evaluate the revised evaluations NFS performed for commitments 1 and 2.  On April 13, 2011, 
NFS informed NRC that revised evaluations had been completed and were available for review.  
Subsequently, on May 16, 2011, NRC inspectors began assessing NFS’ actions to complete 
post-restart CAL items 1 and 2. 
 
Inspection Scope: 
 
During the inspection, the inspectors reviewed corrective action reports and investigations from 
the Problem Identification Resolution and Correction System (PIRCS) and applicable 
procedures, and performed interviews.  The objectives of the inspection were to:  
 
• assure that the two remaining “Actions Post-Restart of Operations” were satisfactorily 

completed, and, 
 

• verify that the licensee’s assessment and corrective actions adequately addressed the 
concerns that resulted in the generation of the post-restart CAL items. 

 
A. ACTIONS POST-RESTART OF OPERATIONS 
 
1. Evaluate the cause(s) by June 15, 2010, and implement specific corrective actions 

for NFS' failure to complete the root cause analysis, extent of condition review 
and extent of cause review following the Bowl Cleaning Station Incident without 
significant prompting from the NRC.  Corrective actions will be entered and 
tracked in the corrective action program. 
 

a. Inspection Scope and Observations 
 

The licensee performed two new evaluations for post-restart CAL items 1 and 2 that 
sufficiently assessed the causes and latent organizational weaknesses that attributed to 
the events of late 2009.  Two evaluations were documented by NFS under the existing 
applicable PIRCS # 11291 and 11292.  For the purpose of this report and that there 
were multiple licensee evaluations performed for these two restart items, the two new 
evaluations that were inspected will be referred to as the 2011 Investigation No. 1 and 
2011 Investigation No. 2.  
 
The inspectors reviewed the 2011 investigations and determined that NFS performed 
sufficient assessments such that they identified issues beyond the original failure to 
incorporate “generic implication reviews” as part of its investigation process.  Similar to 
the original evaluation, the inadequacy of the investigation program was identified as 
one of the causal factors for the failure to conduct a thorough root cause evaluation for 
the Bowl Cleaning Station (BCS) incident.  The 2011 investigations also identified non-
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conservative decision making as the root cause for NFS’ failure to properly assess the 
significance of the BCS incident.  This failure to recognize the significance of the incident 
resulted in the commencement of recovery activities prior to completion of a thorough 
root cause analysis and corrective actions.  Unlike the original evaluation, the 
2011 investigations performed an extent of condition and a safety culture implications 
review to assess latent organizational weaknesses that enabled these conditions to 
manifest.  In addition, unlike the 2009 root cause for the BCS incident (PIRCS # 21448-
I10059), the 2011 investigations included a more thorough explanation and 
understanding of the safety culture implications that existed in 2009 and subsequent 
management decision-making failures that followed. 
 
The 2011 Investigation No. 1 identified two casual factors and three root causes.  Causal 
Factor 1 stated that NFS failed to properly assess the significance of the BCS incident 
resulting in commencement of the recovery activities prior to completion of a thorough 
root cause analysis that included an extent of condition review, an extent of cause 
review, and implementation of the appropriate corrective actions.  The associated root 
cause for this causal factor was weaknesses in safety culture collectively characterized 
as non-conservative decision making.  The second causal factor was inadequate root 
cause and apparent cause investigations.  The two root causes associated with Causal 
Factor 2 were that corrective actions had not yet been implemented and administrative 
controls needed improvement.  Both of these root causes related to identified 
weaknesses in the problem identification and resolution program and the requirement to 
evaluate generic implications when performing high-level investigations. 
 
The 2011 investigations credited several existing corrective actions to address the 
identified casual factors.  To address the failure to incorporate “generic implication 
reviews,” as identified previously in the 2010 evaluation, NFS’ directed investigation 
program (procedure NFS-GH-918) was modified to specifically include requirements for 
generic root causes and generic implications of abnormal events.  In addition, after 
prompting by NRC inspectors, NFS opened corrective action (CA) 15467 to implement 
specific training for the remaining managers regarding these new requirements.  This 
issue was identified by NRC and noted in NRC Inspection Report 70-143/2010-012.  
Also, NFS identified the need to ensure that requirements from the license currently 
under NRC review were captured in procedures.  Therefore, following the completion of 
the renewal process, NFS will map out the incorporation of all requirements from the 
revised SNM-124 license into plant policies and procedures.  The licensee will track this 
action as CA 15206.  Finally, NFS also credited a review of root cause investigations 
completed in late 2009.  The review evaluated the adequacy of completed 
investigations.  This action resulted in some investigations being re-performed to 
address deficiencies. 
 
To address the non-conservative decision making that resulted in the initiation of 
recovery activities prior to completing the root cause investigation, the 
2011 investigations credited the newly revised “Conduct of Operations” procedure, NFS-
OPS-001.  This procedure provided formal guidance on how management was to 
respond following an abnormal event.  In addition, it also explicitly stated when the 
results of a root cause analysis should be incorporated into restart decisions. 
 
To address the safety culture and decision making weaknesses identified, the 
2011 investigations credited actions such as the communication of the Work Place 
Priorities and Expectations for Employees.  These documents explicitly stated to plant 
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employees that safety was the top and overriding priority.  In addition, NFS credited the 
small group meetings held with employees to discuss the issues and lessons learned 
regarding the BCS incident. 
 
While the 2011 investigations were more thorough and improved from the 
2010 evaluation, the inspectors noted that NFS limited the scope of the investigation.  
First, NFS narrowly defined the problem condition for the 2011 investigations to issues 
specifically related to the actions and decisions following the BCS incident.  Responses 
to other events were not considered as part of the evaluation.  For example, the extent 
of condition evaluation for 2011 Investigation No. 1 was limited to investigations in which 
significant NRC prompting occurred.  Since no other investigation was significantly 
prompted by NRC, no other investigation was evaluated for similar issues.  While 
accurate in its application with respect to the CAL commitment, the more conservative 
approach to performing an extent of condition for this item would have been to evaluate 
other higher tier investigations.  The goal of this review would have been to identify 
deficiencies in completed investigations conducted to ensure adequate corrective 
actions were identified and implemented.  In addition, the review would have provided a 
basis for determining if NFS’ investigation process was sufficiently thorough in identifying 
the root causes of issues.  While not credited as the extent of condition in the 2011 
Investigation No. 1, as noted above, NFS did perform an independent review in late 
2009 following the BCS incident.   
 
The extent of cause reviews for 2011 investigations determined that other investigations 
could suffer from the lack of determination of generic implications.  The new evaluations 
identified the need to ensure that other requirements from the license were properly 
flowed down into policies and procedures.  As stated above, the licensee entered 
CA 15206 to ensure requirements from the license currently undergoing NRC review are 
properly flowed down.  Performing this review will constitute an adequate extent of 
cause evaluation for this specific causal factor.  The 2011 investigations did not 
document a thorough extent of cause review for non-conservative decision making 
related to the restart decision making process.  The investigation stated that due to the 
subjective nature of non-conservative decision making, an effective extent of cause 
review would be difficult to perform.  The inspectors determined this conclusion was 
another example of limiting the scope of the investigation.  Even though these 
observations were noted with regard to the extent of condition and extent of cause 
evaluations, they did not compromise the adequacy of the new investigations. 
 
The inspectors performed a review of the completed corrective actions identified in the 
2011 investigations.  There were a total of seven unique corrective actions between the 
two investigations.  All seven actions had been identified in previous licensee 
evaluations; however, the licensee did identify through the 2011 investigations that one 
corrective action had not previously been created in PIRCS, and as a result created a 
PIRCS action (CA 15206 – described above). 
 
To assess the effectiveness of corrective actions regarding the investigation process, the 
inspectors evaluated several recent (early 2011) apparent cause analyses (ACAs).  
Apparent cause analyses represent the bulk of the investigations conducted at NFS and 
therefore were useful to assess the effectiveness of corrective actions with regard to 
NFS’ investigation process.  No full team evaluations were available for review since the 
licensee had not experienced any events that satisfied the entry conditions.  Five ACAs 
conducted since January 2011 were selected for the review:  I12581, I12525, I12630, 
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I12665, and I12559.  These ACAs were chosen due to the involvement of items relied on 
for safety (IROFS) performance.   
 
The inspectors’ review of the above investigations identified an issue with one of the 
ACAs, I12525.  Investigation 12525 involved NFS engineers that questioned the 
effectiveness of drains (IROFS CDS1-07 thru CDS1-10) in the sublimation heating 
chambers of the uranium hexafluoride process.  Subsequently, an evaluation was 
conducted to verify that the drains of the system would have worked appropriately.  The 
evaluation determined that the drains would have functioned, however, to add additional 
safety margin, NFS increased the number of drains.  The deficiency noted by the 
inspectors was that the investigation report was silent on any investigation that may 
have occurred to identify the root causes of the potentially compromised drains.  Section 
6.3.9 of procedure NFS-CAP-003, “Apparent Cause Analysis,” stated that the 
investigation leader was to document the results of the investigation in the form of a 
complete, written analysis in the corrective action system.  However, the corrective 
action system had no written analysis.  When the observation was raised to the licensee, 
the licensee concurred that insufficient information was documented to conclude that an 
adequate investigation had been conducted.  The investigation was reopened to provide 
the information required.  Subsequently, the inspectors evaluated the additional 
information.  The additional information detailed how the investigation was performed 
and identified the root causes of the issue. 
 
While the investigation was originally not documented in the corrective action program 
as required, the corrective action program did fulfill its purpose.  The corrective action 
program already had the corrective action commitments that were identified to address 
the root causes.  The inspectors determined that the corrective actions were reasonable 
to prevent re-occurrence.  Therefore, the significance of failing to document the 
investigation was determined to be of minor significance and not subject to formal 
enforcement. 
 

b. Conclusions 
 

The inspectors concluded that NFS’ investigations properly met the requirements from 
the license.  In addition, the root cause evaluations demonstrated an adequate 
evaluation of the circumstances surrounding problem conditions and adequate corrective 
actions.  The licensee’s revised evaluation and tracking of corrective actions was 
sufficient to satisfy item 1 of the Actions Post-Restart of Operations.  URI 70-143/2010-
012-01, “Additional Actions to Address Post-Restart Item 1,” will be closed. 

 
2. Identify and evaluate the cause(s) of NFS' decision to propose restart of 

operations the week of November 30, 2009, prior to completion of the root cause 
investigation, extent of condition review by June 15, 2010, and implement 
appropriate corrective actions.  Corrective actions will be entered and tracked in 
the corrective action program. 
 

a. Inspection Scope and Observations 
 

The 2011 Investigation No. 2 was similar to the 2011 Investigation No. 1.  They both had 
the same three root causes and the same corrective actions.  The investigations had 
only one significant difference.  The 2011 Investigation No. 2 identified that non-
conservative decision making stemmed from the use of best judgment rather than a 
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formalized restart methodology.  The investigation also identified the need for an event 
investigation process that included a review of generic implications.  The 2011 
Investigation No. 2 considered the problem condition to be restart decisions that 
occurred the week of November 30, 2009.  Since no other restart decisions occurred the 
week of November 30, 2009, the scope of the extent of condition was limited to the BCS 
restart decision.  While accurate in its application with respect to the CAL commitments, 
the more conservative approach to performing this extent of condition would have been 
to determine if root cause evaluations were completed prior to the restart of other 
processes during the 2009 to early 2010 timeframe.  While not credited as part of an 
extent of condition review, the 2011 investigations did explore how following the 2006 
uranyl nitrate spill, management had similarly focused on recovery activities prior to 
completing the root cause evaluation. 
 
To evaluate the effectiveness of NFS’ corrective actions for this item, the inspectors 
evaluated the use of NFS-OPS-001, “Conduct of Operations,” Revision 2.  The 
procedure formalized NFS management’s method for authorizing restart of processes 
that had experienced upsets.  In evaluating several restart authorization approvals, the 
inspectors noted ambiguity in the interpretation of the procedure steps due to a lack of 
definitions for certain terms.  For instance, the procedure stated that events which 
warranted a “RCA" (root cause analysis) consequently required the NFS president’s 
authorization for restart.  However, the term “RCA” was meant to imply to only full team 
root cause analysis.  The lower tier evaluations, including small team root cause 
analyses, required a less rigorous authorization.  These observations were passed along 
to the licensee.  The licensee stated that the procedure was currently under revision and 
that clear definitions of terms and conditions would be included.  The inspectors noted 
that NFS’ application of the revised procedure demonstrated a conservative and 
formalized approach to responding to upsets that was not present in late 2009. 
 

b. Conclusions 
 

The licensee’s revised evaluation and corrective actions were sufficient to satisfy item 2 
of the Actions Post-Restart of Operations.  URI 70-143/2010-012-02, “Additional Actions 
to Address Post-Restart Item 2”, will be closed. 
 

B. EXIT MEETING 
 

The inspectors presented the inspection results to members of the plant staff and 
management at a meeting conducted on September 8, 2011.  The plant staff 
acknowledged the findings presented. 



 

 

ATTACHMENT
 
1. KEY POINTS OF CONTACT 
 

Licensee 
J. Henry, President, Nuclear Fuel Services 
R. Dailey, Director, Engineering 
M. Elliott, Director, Quality, Safety, and Safeguards Department 
C. Reed, Director, Operations 
J. Nagy, Director, Assurance 
J. Wheeler, ISA Manager 
R. Shackelford, Nuclear Safety and Licensing Manager 
N. Brown, Criticality Safety Manager 
 
NRC 
N. Coovert, Fuel Facility Inspector 
M. Crespo, Senior Fuel Facility Inspector 
A. Gody, Director, Division of Fuel Facility Inspection 
S. Vias, Chief, Fuel Facility Branch 1 

 
 
2. LIST OF ITEMS OPEN CLOSED AND DISCUSSED 
 

Closed 
           70-143/2010-012-01 URI Additional actions to address post-restart item 1 

(Paragraph A.1) 
 
           70-143/2010-012-02 URI Additional actions to address post-restart item 2 

(Paragraph A.2) 
 
 
3. LIST OF DOCUMENTS REVIEWED 
 

Documents Reviewed 
• NFS-OPS-001, Revision 2, “Conduct of Operations”  
• NFS-CAP-003, Revision 0, “Apparent Cause Analysis”  
• NFS-CAP-006, Revision 0, “Generic Implications Determination by Performing 

Extent of Condition and Cause Reviews”  
• NFS-CAP-005, Revision 0, “Safety Culture Implications Review”  
• NFS-GH-922, Revision 11, “The NFS Problem Identification, Resolution, and 

Correction System (PIRCS)”  
• NFS-RM-010, Revision 8, “Instructions for Operating Plans, Procedures, 

Standard Operating Procedures, & General Policies” 
• NFS-TS-001, Revision 7, “Preparation and Issuance of Work Instructions and 

Letters of Authorization” 
• “Investigation – Confirmatory Action Letter Post-Restart Item #1,” dated 3/28/11 
• “Investigation – Confirmatory Action Letter Post-Restart Item #2,” dated 3/28/11 
• Independent QA Review of Root Cause Investigations: 12433, 12470, 12498 
• NFS-GH-918, Revision 8 and 9, “Directed Investigation Program” 
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• Quality Assurance Review of Cause Investigations (Full Team, Small Team, and 
Apparent Cause) 

• Training attendance sheets for 2009 Lessons Learned and 2010 Corrective 
Action Program training 

• Human Performance Improvement Process Implementation Status Summary 
 
Corrective Action Reports Reviewed 
P28429, I12470, P28533, I12433, I12498, P29658, I12894, I12895, P28906, I12712, 
I12654, P29092, I12710, I12711, C14743, C14744, C14745, C14746, C14747, C14748, 
C14749, C14750, C14751, C14757, P28759, I12609, P28753, I12592, I12581, I12525, 
I12630, I12665, I12559 
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