
 

 

November 5, 2008 
 
 
 
Mr. Dwight B. Ferguson, President 
  and Chief Executive Officer 
Nuclear Fuel Services, Inc. 
P.O. Box 337, MS 123 
Erwin, TN 37650 
 
SUBJECT: INSPECTION REPORT NO. 70-143/2008-207 
 
Dear Mr. Ferguson: 
 
The U.S. Nuclear Regulatory Commission (NRC) conducted a routine announced criticality 
safety inspection at your facility in Erwin, Tennessee, October 20-24, 2008.  The purpose of the 
inspection was to determine whether activities involving licensed materials were conducted 
safely and in accordance with NRC requirements.  Inspection observations were discussed with 
your management and staff throughout this inspection and at the exit meeting which was held 
on October 24, 2008. 
 
The inspection, which is described in the enclosure, focused on:  (1) the most hazardous 
activities and plant conditions; (2) the most important controls relied on for safety and their 
analytical basis; and (3) the principal management measures for ensuring controls are available  
and reliable to perform their functions relied on for safety.  The inspection consisted of analytical 
basis review, selective review of related procedures and records, examinations of relevant 
nuclear criticality safety (NCS)-related equipment, interviews with NCS engineers and plant 
personnel, and facility walkdowns to observe plant conditions and activities related to safety 
basis assumptions and related NCS controls. 
 
In accordance with 10 CFR 2.390 of NRC’s “Rules of Practice,” a copy of this letter and the 
enclosure will be available in the public electronic reading room of the NRC’s Agency-Wide 
Documents Access and Management System (ADAMS).  ADAMS is accessible from the NRC 
web site at http://www.nrc.gov/reading-rm/adams.html. 
 
 
 
 
 
 



D. Ferguson - 2 - 
 

 

If you have any questions concerning this report, please contact Thomas Marenchin, of my staff, 
at (301) 492-3209. 
 
      Sincerely, 
 
 
      /RA/ 
 
      Patricia A. Silva, Chief 
      Technical Support Branch 
      Special Projects and Technical 
      Support Directorate 

Division of Fuel Cycle Safety 
       and Safeguards 
      Office of Nuclear Material Safety 
      and Safeguards 
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EXECUTIVE SUMMARY 
 

Nuclear Fuel Services, Inc. 
NRC Inspection Report No. 70-143/2008-207 

 
Introduction 
 
Staff of the U.S. Nuclear Regulatory Commission (NRC) performed a routine and announced 
nuclear criticality safety (NCS) inspection of the AREVA-Erwin facility (licensed under Nuclear 
Fuel Services, Inc. (NFS) license Number SNM-124), in Erwin, Tennessee, facility October 20-
24, 2008.  The inspection included an on-site review of the licensee programs involving the NCS 
program, inspections, audits, and investigations, plant operations, NCS event review and follow-
up and open items.  The inspection focused on risk-significant fissile material processing 
activities including the blended low-enriched uranium (BLEU) Oxide Conversion Building (OCB), 
the BLEU Uranyl Nitrate Building (UNB), and the BLEU Effluent Processing Building (EPB). 
 
Results 
 
$ No safety concerns were noted regarding the NCS program. 
 
$ No safety concerns were noted regarding the licensee NCS inspections, audits, and 

investigations. 
 
$ No safety concerns were identified during a review of recent licensee investigation of 

internal events. 
 
$ No safety concerns were identified regarding the licensee criticality accident alarm 

system coverage of fissile material operations. 
 
$ No safety concerns were identified during plant walkdowns. 
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REPORT DETAILS 

 
1.0 Plant Status 
 

AREVA facility (licensed under NFS, license number SNM-124) produces uranium 
oxides from low-enriched uranium (LEU) liquid, conducts routine ammonia recovery 
process and liquid waste treatment at its Erwin, Tennessee site.  During the inspection, 
AREVA was performing routine oxide production and maintenance operations. 

 
2.0 Nuclear Criticality Safety Program (IP 88015, 88016) 
 

a. Inspection Scope 
 

The inspector reviewed Nuclear Criticality Safety Evaluations (NCSEs) to determine that 
criticality safety of risk-significant operations was assured through engineered and 
human controls with adequate safety margin and preparation and review by qualified 
staff.  The inspector reviewed selected aspects of the following documents: 

 
• 55T-06-1002, “Integrated Safety Analysis Summary – Blended Low Enriched 

Uranium Project – Oxide Conversion and Effluent Processing Building,” Revision 3, 
dated January 2006 

• NCS-2005-01, “Nuclear Criticality Safety Analysis for the Oxide Conversion Building 
Process Ventilation System,” Revision 2, dated July 22, 2005 

• NFS-HS-CL-25, “Nuclear Criticality Safety Building 510 UNB,” Revision 3, dated 
October 29, 2007 

• NFS-HS-CL-27, “Nuclear Criticality Safety Building 520/530 OCB/EPB,” Revision 8, 
dated March 21, 2008 

• Drawing 520-D/C-210, “BLEU Conversion Complex Oxide Conversion Building 
Process Off Gas Treatment,” Revision 2, dated August 25, 2004 

• Drawing 520-HVAC-210, “BLEU Conversion Complex Oxide Conversion Building 
HVAC System,” Revision 2, dated August 25, 2004 

• Drawing 520-DISS-210, “BLEU Conversion Complex Oxide Conversion Building 
Scrubber,” Revision 2, dated August 25, 2004 

 
b. Observations and Findings 

 
The inspector determined that NCSEs were performed by qualified NCS engineers, that 
independent reviews of the evaluations were completed by qualified NCS engineers, that 
subcriticality of the systems and operations was assured through appropriate limits on 
controlled parameters, and that double contingency was assured for each credible 
accident sequence leading to inadvertent criticality.  The inspector determined that NCS 
controls for equipment and processes assured the safety of the operations.  NCS 
analyses and supporting calculations demonstrated adequate identification and control 
of NCS hazards to assure operations within subcritical limits. 
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The inspector noted that in procedure, NFS-HS-CL-27, NCS controls were identified as 
standard practices consisting of limits and controls for both the OCB and the EPB.  The 
procedure did not clearly identify, for each of the standard practices, if they applied to 
either the OCB or the EPB or to both buildings.  The licensee staff indicated that controls 
in the procedure were not intended to be used in both buildings.  The licensee staff 
committed to revise the procedure by December 2008 to clarify which standard practices 
are applied to each building.  This item was entered in to NFS Problem Identification, 
Resolution, and Corrections System (PIRCS) as PIRCS #15881.  The inspector noted 
that the risk significance of this procedural inconsistency was low due to the nature of 
the amount of fissile material and operations being conducted in the EPB.  The 
licensee’s corrective actions for this revision to their procedure will be tracked as 
Inspector Follow-up Item (IFI) 70-143/2008-207-01. 

 
The inspector reviewed the licensee NCSE for the OCB Process Ventilation System, 
NCS-2005-01.  The inspector discussed the analysis with licensee staff and performed a 
walkdown of the system.  The overflow drains that were associated with the scrubber 
and dissolution system are used to prevent accumulation of material in unfavorable 
geometry ductwork of the system.  The inspector determined that the analysis had an 
inadequate description of the placement of overflow drains associated with the scrubber 
and dissolution systems.  The description of the overflow drains in the analysis used a 
generic description that was applied to overflow drains and it did not indicate the actual 
location of each drain.  This generic description made it difficult to identify the overflow 
drains in the facility during the walkdown of the system.  The licensee staff agreed that 
the overflows credited in this analysis to protect the unfavorable geometry ductwork are 
sufficiently different in their individual placement and such that a revision to the NCSE is 
warranted to more adequately describe each overflow.  The inspector noted that the risk 
significance of this documentation issue was low.  The licensee entered this into their 
corrective action system as PIRCS #15900. 

 
c. Conclusions 

 
 No safety concerns were noted regarding the NCS program. 
 
3.0  Nuclear Criticality Safety Inspections, Audits, and Investigations (IP 88015) 
 

a. Inspection Scope 
 

The inspector reviewed results of the most recent NCS audits to assure that appropriate 
issues were identified and resolved.  The inspector reviewed selected aspects of the 
following documents: 

 
• NCS-2008-03, “Nuclear Criticality Safety Audit of the NCSE for the Oxide Conversion 

Building Dryer/Calciner System,” dated October 15, 2008 
• NFS-HS-A-16, “Safety Audits and Inspections,” Revision 10, dated July 31, 2007 
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b. Observations and Findings 

 
The inspector observed that the licensee NCS audits were conducted in accordance with 
written procedures.  The inspector noted that the audits were performed by NCS 
engineers who reviewed open NCS issues from previous audits; reviewed the adequacy 
of control implementation; reviewed plant operations for compliance with license 
requirements, procedures, and postings; and examined equipment and operations to 
determine that past evaluations remained adequate.  Any deficiencies identified within 
NCSEs and operating procedures were appropriately captured in the licensee corrective 
action program and resolved in a timely manner.  The inspector had no safety concerns 
regarding the identification, assignment and tracking of corrective actions.  

 
c. Conclusions 

 
No safety concerns were noted regarding the licensee’s NCS inspections, audits, and 
investigations. 
 

4.0 Nuclear Criticality Safety Event Review and Follow-up (IP 88015) 
 

a. Inspection Scope 
 

The inspector reviewed the licensee’s response to internally-reported events.  The 
inspector reviewed the progress of investigations and interviewed licensee staff 
regarding immediate and long-term corrective actions.  The inspector reviewed selected 
aspects of the following documents: 
 
• 21T-07-0014, “The NFS Problem Identification, Resolution, and Corrections System 

(PIRCS), Revision 7, dated March 13, 2007 
• PIRCS Problem ID 13602, dated May 13, 2008 
• PIRCS Problem ID 14589, dated July 29, 2008 
• PIRCS Problem ID 14624, dated July 31, 2008 
• PIRCS Problem ID 14870, dated August 18, 2008 
• PIRCS Problem ID 15181, dated September 10, 2008 
• PIRCS Problem ID 15823, dated October 17, 2008 
• PIRCS Problem ID 15881, dated October 22, 2008 
• PIRCS Problem ID 15900, dated October 23, 2008 

 
b. Observations and Findings 

 
The inspector reviewed selected licensee internally-reported events.  The inspector 
observed that internal events were investigated in accordance with written procedures 
and appropriate corrective actions were assigned.  The inspector had no safety 
concerns regarding licensee’s reporting, investigation, and correction of internal NCS 
related events.  
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c. Conclusions 

 
No safety concerns were identified during a review of recent licensee investigation of 
internal events. 

 
5.0 Criticality Accident Alarm System (IP 88017) 
 

a. Inspection Scope 
 

The inspector reviewed documentation of Criticality Accident Alarm System (CAAS) 
coverage, interviewed engineering and maintenance staff, and performed facility 
walkdowns to determine the adequacy of the licensee’s CAAS.  The inspector reviewed 
selected aspects of the following documents: 

 
• NFS-2003-03, “Demonstration of Criticality Accident Alarm System (CAAS) Detector 

Coverage for the UNB,” Revision 0, dated March 13, 2003 
• NFS-2007-03, “Demonstration of Criticality Accident Alarm System (CAAS) Detector 

Coverage for the Oxide Conversion Building (OCB) and the Effluent Process Building 
(EPB),” Revision 0, dated August 13, 2004 

 
b. Observations and Findings 

 
The inspector verified that the licensee’s placement of criticality accident alarm detectors 
has been established in accordance with the criteria described in 10 CFR 70.24.  The 
inspector reviewed criticality accident alarm system placement calculations to determine 
the adequacy of models, assumptions, and results and visually inspected detector 
configuration. 

 
c. Conclusions 

 
No safety concerns were identified regarding the licensee criticality accident alarm 
system coverage of fissile material operations. 

 
6.0 Plant Activities (IP 88015) 
 

a. Inspection Scope 
 

The inspector performed plant walkdowns to review activities in progress and to 
determine whether risk-significant fissile material operations were being conducted 
safely and in accordance with regulatory requirements.  The inspector interviewed 
operations staff and NCS engineers both before and during walkdowns.  The inspector 
reviewed selected aspects of the following documents prior to performing the 
walkdowns: 



- 7 - 
 

 

 
• 55T-06-1002, “Integrated Safety Analysis Summary – Blended Low Enriched 

Uranium Project – Oxide Conversion and Effluent Processing Building,” Revision 3, 
dated January 2006 

• NCS-2005-01, “Nuclear Criticality Safety Analysis for the Oxide Conversion Building 
Process Ventilation System,” Revision 2, dated July 22, 2005 

 
b. Observations and Findings 

 
The inspector verified that controls identified in NCS analyses were installed or 
implemented and were adequate to ensure safety.  The inspector also verified that 
safety was maintained for observed facility operations.  The cognizant NCS engineers 
were knowledgeable and interacted regularly with operators on the process floors.  The 
inspector verified the adequacy of management measures for assuring the continued 
availability, reliability, and capability of safety-significant controls relied upon by the 
licensee for controlling criticality risks. 
 

c. Conclusions 
 

No safety concerns were identified during plant walkdowns. 
 
7.0 Exit Meeting 
 

The inspector presented the inspection results to members of the licensee’s 
management and staff during an exit meeting on October 24, 2008.  The licensee 
acknowledged and understood the findings as presented. 
 



 

 

 
SUPPLEMENTARY INFORMATION 

 
1.0 List of Items Opened, Closed, and Discussed 
 
Items Opened 
 
IFI 70-143/2008-207-01 Tracks the licensee’s corrective actions to clarify the applicability 

of the requirements in NFS-HS-CL-27 to the OCB and/or the EFB. 
 
Items Closed 
 
None 
 
Items Discussed 
 
None 
 
2.0 Inspection Procedures Used 
 
IP 88015  Nuclear Criticality Safety Program 
IP 88016  Nuclear Criticality Safety Evaluations and Analyses 
IP 88017  Criticality Alarm Systems 
 
3.0 Key Points of Contact 
 
Nuclear Fuel Services, Inc. 
S. Gizzie  Engineer, NCS 
D. Hopson  BLEU Complex Safety Manager 
R. Shackelford Manager, NCS 
M. Shope  Manager, Quality Assurance 
 
NRC 
G. Smith  Resident Inspector, NRC Region II 
T. Marenchin  Criticality Safety Inspector, NRC Headquarters 
 
All attended the exit meeting on October 24, 2008. 
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4.0 List of Acronyms and Abbreviations 
 
BLEU   blended low-enriched uranium 
EPB   Effluent Processing Building 
IFI   Inspector Follow-up Item 
IP   inspection procedure 
NCS   nuclear criticality safety 
NCSE   nuclear criticality safety evaluation 
NFS   Nuclear Fuel Services, Inc. (licensee) 
OCB   Oxide Conversion Building 
PIRCS   Problem Identification, Resolution, and Corrective System 
UNB   Uranyl Nitrate Building 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


