
March 15, 2005

EA-04-096
NMED Numbers 050070, 050101

Mr. Mark W. Fecteau, Plant Manager
Westinghouse Electric Company
Commercial Nuclear Fuel Division
Drawer R
Columbia, SC  29250

SUBJECT: CORRECTIONS TO OPENED ITEM REPORT NUMBERS  MADE 4/25/05
INSPECTION REPORT NO. 70-1151/2005-201 AND NOTICE OF VIOLATION

Dear Mr. Fecteau:

The U.S. Nuclear Regulatory Commission (NRC) conducted a routine announced criticality
safety inspection at your facility in Columbia, South Carolina, from February 14 through 18,
2005.  The purpose of the inspection was to determine whether activities involving licensed
materials were conducted safely and in accordance with NRC requirements.  An exit meeting
was held on February 18, 2005.  The inspection observations and findings were discussed with
members of your staff.

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 capable,
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.  Throughout this inspection, observations
were discussed with your managers and staff.

Based on the results of the inspection, the NRC has determined that two Severity Level IV
violations of NRC requirements occurred.  The violations were evaluated in accordance with the
“General Statement of Policy and Procedure for NRC Enforcement Actions” (Enforcement
Policy), NUREG-1600.  The current Enforcement Policy is included on the NRC’s web site at
www.nrc.gov; select What We Do, Enforcement, then Enforcement Policy.  The violations are
being cited in the enclosed Notice of Violation (Notice) as Severity Level IV violations, and the
circumstances surrounding them are described in detail in the subject inspection report.  The
violations are being cited in the Notice because they were identified by the NRC during the
inspection.  The first violation being cited as a Severity Level IV violation is a failure to correctly
incorporate calculational bias into results calculated from explicit models.  The second violation
being cited as a Severity Level IV violation is a failure to maintain double contingency protection
for the nitrogen accumulator tanks.
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During the inspection, the NRC reviewed your response to the NOV for the incinerator mass
accumulation event (EA-04-096).  As discussed with your staff and documented in the
inspection report, your response did not propose specific corrective actions for each cited
violation.  Because the cited violations describe issues of concern to the NRC, you are
requested to provide in the NOV response to this report the details of your specific corrective
actions for the seven violations that remain open.

You are required to respond to this letter and should follow the instructions specified in the
enclosed Notice of Violation when preparing your response.  The NRC will use your response, 
in part, to determine whether further enforcement action is necessary to ensure compliance with
regulatory requirements.

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.  

If you have any questions concerning this report, please contact Lawrence Berg, of my staff, at
(301) 415-6215.

Sincerely,

      /RA/

Melanie A. Galloway, Chief
Technical Support Group
Division of Fuel Cycle Safety 

     and Safeguards, NMSS

Docket No. 70-1151
License No. SNM-1107

Enclosure: (1) Notice of Violation
(2) Inspection Report 70-1151/2005-201

cc w/enclosures: Sam McDonald, WEC

cc w/o enclosure:  T. Pearce O’Kelley
Bureau of Radiological Health
South Carolina Department of Health 
  and Environmental Control
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NOTICE OF VIOLATION

Westinghouse Electric Company, L.L.C. Docket No. 70-1151
Columbia, SC License No. SNM-1107

During an NRC inspection on February 14 through 18, 2005, two violations of NRC
requirements were identified.  In accordance with the "General Statement of Policy and
Procedure for NRC Enforcement Actions," NUREG-1600, the violations are listed below: 

Safety Condition No. S-1 of Special Nuclear Material License No. 1107 requires that material be
used in accordance with the statements, representations, and conditions in the license
application dated April 30, 1995, and supplements thereto.

1. Part 1 of the license application, License Conditions, Chapter 6, Nuclear Criticality Safety,
Section 6.2.3(a), states, in part, “A 95/95 keff, including all applicable biases and calculated
uncertainties, is determined by the following equation: 

95/95 keff = ks +2Fs + (bias + uncertainty).”   

Contrary to the above, on or before February 17, 2005, the licensee used 1.6 standard
deviations (1.6F) to combine bias uncertainty with 95/95 keff results used in approved
criticality calculations.  

This is a Severity Level IV violation (Supplement VI)

2. Section 6.1.1 of the License Application states, in part, that the double contingency
principle will be the basis for design and operation of processes using special nuclear
material.  Double contingency protection means that all process designs will incorporate
sufficient margins of safety to require at least two unlikely, independent and concurrent
changes in process conditions before a criticality accident is possible.

Contrary to the above, on July 13, 2004, double contingency protection for Conversion
Line 3 was not established.  Specifically, criticality in the nitrogen accumulator tank was
credible, and no controls established.

This is a Severity Level IV violation (Supplement VI)

Pursuant to the provisions of 10 CFR 2.201, Westinghouse Electric Company is hereby
required to submit a written statement or explanation to the U.S. Nuclear Regulatory
Commission,  ATTN:  Document Control Desk, Washington, D.C. 20555, with copies to the 
Chief, Technical Support Group, Division of Fuel Cycle Safety and Safeguards, NMSS, and the
Regional Administrator, Region II, within 30 days of the date of the letter transmitting this Notice
of Violation (Notice).  This reply should be clearly marked as a “Reply to a Notice of Violation”
and should include:  (1) the reason for the violation, or, if contested, the basis for disputing the
violation, (2) the corrective steps that have been taken and the results achieved, (3) the
corrective steps that will be taken to avoid further violations, and (4) the date when full
compliance will be achieved.  Your response may reference or include previously docketed
correspondence if the correspondence adequately addresses the required response.  If an
adequate reply is not received within the time specified in this Notice, an Order or Demand for
Information may be issued as to why the license should not be modified, suspended, or
revoked, or why such other actions as may be proper should not be taken.  Where good cause
is shown, consideration will be given to extending the response time.
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If you contest this enforcement action, you should also provide a copy of your response to the
Director, Office of Enforcement, U.S. Nuclear Regulatory Commission, Washington, D.C.
20555-0001.

Because your response will be made available electronically for public inspection in the NRC
Public Document Room (PDR), or from the NRC’s document system (ADAMS), which is
accessible from the NRC web site at http://www.nrc.gov/reading-rm/adams.html, to the extent
possible, it should not include any personal privacy, proprietary, or safeguards information so
that it can be made available to the public without redaction.  If personal privacy or proprietary
information is necessary to provide an acceptable response, then please provide a bracketed
copy of your response that identifies the information that should be protected and a redacted
copy of your response that deletes such information.  If you request withholding of such
material, you must specifically identify the portions of your response that you seek to have
withheld, and provide in detail the bases for your claim of withholding (e.g., explain why the
disclosure of information will create an unwarranted invasion of personal privacy or provide the
information required by 10 CFR 2.790(b) to support a request for withholding confidential
commercial or financial information).  If safeguards information is necessary to provide an
acceptable response, please provide the level of protection described in 10 CFR 73.21.

In accordance with 10 CFR 19.11, you may be required to post this Notice within two working
days. 

Dated at Rockville, Maryland

this 15th  day of March 2005



U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS

Docket No.: 70-1151

License No.: SNM-1107

Report No.: 70-1151/2005-201

Licensee: Westinghouse Electric Company

Location: Columbia, SC

Date: February 14 - 18, 2005

Inspectors: Dennis Morey, Senior Criticality Safety Inspector
Lawrence Berg, Criticality Safety Inspector

Approved by: Melanie A. Galloway, Chief
Technical Support Group
Division of Fuel Cycle Safety
   and Safeguards
Office of Nuclear Material Safety
   and Safeguards

Enclosure



Westinghouse Electric Company
NRC Inspection Report No. 70-1151/2005-201

EXECUTIVE SUMMARY

Introduction

Staff of the U.S. Nuclear Regulatory Commission performed a routine announced nuclear
criticality safety (NCS) inspection of the Westinghouse Electric Company (WEC) facility from 
February 14 through 18, 2005.  The inspection included an on-site review of the licensee’s
programs dealing with NCS analytical basis, NCS functions, and NCS program improvements,
general access NCS training, NCS inspections, audits and investigations, and open items.  The
inspection focused on risk-significant fissile material processing activities including the Erbia
process area, the Ammonium Diuranate (ADU) conversion area, and the Uranium Recycle and
Recovery area.

Results

• A weakness was identified related to documentation of approved configuration changes. 

• A violation was identified regarding the licensee failure to correctly incorporate
calculational bias into results calculated from explicit models.  

• A minor violation was identified regarding the failure to validate XSDRN.  

• A minor violation was identified regarding the failure to limit 95/95 keff to less than 0.98 for
a credited upset condition. 

• A concern was identified regarding licensee corrective actions for updating or removing
single parameter limits based on the superceded limit of keff < 1.0.

• A concern was identified regarding how the safety basis screening procedure addressed
discovery of a 95/95 keff result greater than 0.98.

• Two concerns were identified involving maintenance of double contingency for the sponge
jet blaster and the appropriate use of a procedure to review changes to NCS controls.

• A concern was identified regarding criticality safety training for workers with general
access to the facility.

• Licensee NCS audits were adequate for maintaining acceptable levels of safety. 

• A concern was noted regarding the adequacy of a procedure to address residual material
in empty containers.  Otherwise, plant operations involving fissile materials were being
conducted safely and in accordance with written procedures.

• A violation was identified for failure to establish double contingency protection for the
nitrogen accumulator tanks.
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REPORT DETAILS

1.0 NCS Function

  a. Inspection Scope

The inspectors reviewed NCS analyses to determine that criticality safety of risk-
significant operations was assured through engineered and human performance (controls)
with adequate safety margin/certainty, preparation and review by capable staff.  The
inspectors reviewed selected aspects of the following documents:

• CN-CRI-04-26, “Relocate Stand Pipe T-106C Associated with Conversion Line 1
Nitrate Column, P-106A/B Pump Replacement,” Revision 0, dated       
December 23, 2004

• Completed configuration change control forms:  05-041, 05-035, 04-244
• RA-104, “Regulatory Review of Configuration Change Authorizations,    

Revision 18, dated January 8, 2004

  b. Observations and Findings

Within the selected aspects reviewed, the inspectors determined that the analyses were
performed by capable NCS engineers, that independent reviews of the evaluations were
completed by other 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 inspectors determined that NCS controls for equipment and
processes assured the safety of the operations.

The inspectors observed that no new or revised criticality safety evaluations (CSEs) had
been approved or implemented since the last inspection.  The inspectors observed,
however, that changes to plant configurations having the potential for impacts to the NCS
technical bases continued to be made.  The inspectors’ review of a sample of completed
configuration changes revealed a program weakness which permitted configuration
changes to be approved for installation and startup without documented assurances of
subcriticality under credible abnormal conditions.  The inspectors discussed each of the
sampled changes with the NCS engineers responsible for reviewing the configuration
changes, and determined that the approved configuration changes neither invalidated the
existing technical bases or presented an immediate safety issue.

The inspectors noted that Step 6.1.2 of the licensee’s configuration management
procedure RA-104 required the performance, but not documentation, of the NCS
reviewers’ evaluation and assessment of the proposed or requested configuration change. 
The licensee’s NCS manager informed the inspectors that the configuration management
procedures were in the process of being revised as part of the NCS improvement program
to specify whether a new or revised CSE was needed to approve a configuration change. 
If a new or revised CSE was not required, the configuration management procedure
revisions would require documentation of the applicability/adequacy of the existing safety
basis supporting the change.  The licensee’s revision of the configuration management
procedures will be tracked as Inspection Followup Item (IFI) 70-1151/2005-201-01.
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  c. Conclusions

A weakness was identified related to approval of configuration changes without
documented assurance of subcriticality under credible abnormal conditions.

2.0 NCS Program Upgrades

  a. Inspection Scope

The inspectors reviewed selected aspects of the licensee NCS program upgrades which
are being performed to identify and eliminate safety inadequacies revealed during recent
events.  The inspectors focused on use of single parameter limits, explicit computer
models with results near license limits, and the identification and prioritization of analytical
deficiencies.  The inspectors reviewed selected aspects of the following documents:

• Procedure for Evaluation of the CFF NCS Technical Basis and Prioritization of
Identified Updates, Revision 0, dated January 17, 2005

• NCS-001, “Criticality Safety Evaluation (CSE) Guidelines,” dated 
February 7, 2005 

• CN-CRI-98-010, “ADU Conversion Line Nitrate Vessel Criticality,” dated 
May 20, 1998

  b. Observations and Findings

Single Parameter Limits

The inspectors interviewed licensee NCS engineers and reviewed tables of single
parameter limits (SPL).  The inspectors noted that some of the SPL tables included limits
based on keff < 1.0, a critical limit which was allowed in a previous version of the license. 
These limits were calculated, tabulated and then referred to in analyses as the critical
point.  To date, no operational or safety limits have been identified which are directly
derived from these tabulated values.  The inspectors were concerned about how SPLs will
be corrected to reflect current license requirements.  The licensee committed to develop
specific corrective actions for updating single parameter limits.  Licensee corrective
actions for updating or removing single parameter limits based on the superceded limit of
keff < 1.0 will be tracked as IFI 70-1151/2005-201-02.

XSDRN Calculations

The inspectors noted that some critical limits are derived directly from SCALE XSDRN
calculations.  The inspectors observed that the licensee used a bias or extra margin of
0.01 in these cases.  The license requires that computer calculations are validated, and
the inspector requested the validation report for XSDRN.  The licensee produced a
validation study from 1990 which validated XSDRN, NITAWL, and KENO IV and asserted
that the bias from the report applied to XSDRN because, as a deterministic methodology,
XSDRN was only affected by uncertainty from the cross-section data, and this uncertainty
was bounded by the KENO bias.  Licensee staff pointed to the value of 0.0029 as the bias
result from the study which they asserted was a suitable bias for XSDRN and well within
the 0.01 bias that was actually used.  
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The licensee validation report document provided the following information for 32
benchmarks:

average measured experimental keff = 1.0007
KENO calculated average keff = 0.9933
method bias = 0.0074
standard deviation of the bias = 0.0013
95/95 one-sided tolerance limit factor for 32 values = 2.2
uncertainty in reactivity due to the method = 0.0029

The inspectors determined that the licensee validation report was really reporting a bias of
0.0074 + 0.0029 = 0.0103 [where (2.2)(0.0013) = 0.0029] which is more than the 1% bias
assumed in the single parameter limit tables.  The inspectors determined that the licensee
was using an inappropriate bias value for XSDRN calculations.  Because no controls were
directly based on single parameter limits or critical values, there was no immediate safety
concern.  The licensee does not currently use XSDRN for these type of calculations and
plans to remove these results from documentation in accordance with risk significance
prioritization established in the Procedure for Evaluation of the CFF NCS Technical Basis
and Prioritization of Identified Updates.  Although the failure to validate XSDRN as
required by the license should be corrected, because no controls are based on the
unvalidated calculations, it constitutes a violation of minor significance that is not subject
to enforcement action in accordance with Section IV of the Enforcement Policy.

Uncertainty in Credited Calculational Results

The inspectors noted that the licensee had performed a detailed and thorough evaluation
of the technical safety basis for the ADU conversion process.  The inspectors discussed
the safety basis review report and requested additional information regarding a discussion
of nonlinear combination of uncertainty.  The licensee reported that, in some calculations
for explicit models of favorable geometry vessels, bias was added to calculational results
as follows:

k keff bias s bias+ + + ≤∆ 16 0 982 2. .σ σ

Where:

)kbias = bias assigned to the method from validation

Fs =  standard deviation for the calculated multiplication factor

Fbias = uncertainty associated with )kbias 

The inspectors noted that the license requires that bias be added to calculational results
as follows:

95 95 2/ ( )k k bias uncerteff s s= + + +σ
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Where:

95/95 keff # 0.98

ks = calculated multiplication factor

Fs = standard deviation for the calculated multiplication factor

(bias + uncert) = appropriate bias and uncertainty value for the validated method

The inspectors noted that the use of 1.6F instead of 2F may result in a nonconservative
bias.  Safety Condition No. S-1 of Special Nuclear Material License No. 1107 requires that
operations be conducted in accordance with statements, representations, and conditions
of the application dated April 30, 1995, and supplements thereto.  Part 1 of the license
application, License Conditions, Chapter 6, Nuclear Criticality Safety, Section 6.2.3(a),
states, in part, “A 95/95 keff, including all applicable biases and calculated uncertainties, is
determined by the following equation:  95/95 keff = ks +2Fs + (bias + uncertainty).” 
Contrary to the above, on or before February 17, 2005, the licensee used 1.6 standard
deviations (1.6F) to combine bias uncertainty with 95/95 keff results used in approved
criticality calculations.  The failure to correctly incorporate calculational bias into results
calculated from explicit models is Violation (VIO) 70-1151/2005-201-03.

Upset Condition Results

The inspectors reviewed the calculation for the ADU conversion line nitrate vessel and
determined that when the maximum credible upset condition calculated keff was combined
with bias and uncertainty using the licensee single-sided approach (1.6F), the result was
95/95 keff = 0.97909.  The inspectors recalculated the result using the license required
double-sided approach (2F) to combine uncertainty resulting in 95/95 keff = 0.98181 which
exceeds the license limit on 95/95 keff.  Because the model used zero wall thickness and
any reasonable wall thickness reduces the result under the license limit, the inspectors
determined that there was no immediate safety concern. 

Although the failure to limit 95/95 keff to less than 0.98 for a credited upset condition in the
ADU conversion line nitrate vessel should be corrected, because the selected bounding
model would meet license criteria with a credible wall thickness, it constitutes a violation of
minor significance that is not subject to enforcement action in accordance with Section IV
of the Enforcement Policy.  During interviews, licensee staff indicated that it was possible
that some additional calculated keff results for explicit models might exceed 0.98 although
no cases had yet been identified.  

The inspectors were concerned about how the licensee would handle other cases
involving the discovery of a 95/95 keff result greater than 0.98 because the issue was not
directly addressed in the licensee safety basis screening procedure.  The licensee
committed to revise the safety basis screening procedure to directly address the issue. 
Revising the safety basis screening procedure to address the discovery of a 95/95 keff
result greater than 0.98 will be tracked as IFI 70-1151/2005-201-04.



7

  c. Conclusions

A violation was identified regarding the licensee failure to correctly incorporate
calculational bias into results calculated from explicit models.  A minor violation was
identified regarding the failure to validate XSDRN.  A minor violation was identified
regarding the failure to limit 95/95 keff to less than 0.98 for a credited upset condition.  A
concern was identified regarding licensee corrective actions for updating or removing
single parameter limits based on the superceded limit of keff < 1.0.  A concern was
identified regarding how the safety basis screening procedure addressed discovery of a
95/95 keff result greater than 0.98.

3.0 NCS Event Review

  a. Inspection Scope

The inspector reviewed the licensee’s response to two recent NCS reportable events. 
The inspector reviewed the progress of investigations and interviewed licensee staff
regarding immediate and long-term corrective actions.  The inspectors reviewed selected
aspects of the following documents:

• Integrated Safety Analysis Section 5.3.11, “Soft Media Blasting,” Revision 0,
dated March 30, 2002

• COP-814755, “Gathering a Blend and Transferring Material from Polypaks to
Bulk Container,” Revision 13, dated February 9, 2005

• SOI-C-0458, “Temporary Operation of the Dump Hood,” Revision 0, dated
February 4, 2005

• CN-CRI-00-008, “Calculations for the Sponge Media Blasting System,” 
Revision 0, dated April 17, 2000

• COP-836039, “Soft Media Blasting,” Revision 6, dated November 4, 2004
• TA-500, “Columbia Manufacturing Plant Configuration Control,” Revision 15,

dated November 20, 2003

  b. Observations and Findings

On February 4, 2005, the licensee reported a process upset for which less than previously
documented double contingency protection remained.  During routine dumping
operations, an infrared sensor had become misaligned in the polypak dump hood in the
bulk powder blending room.  This resulted in a failure of the polypak dump hood interlock. 
An attentive operator noticed the failed interlock and took immediate corrective actions to
shut down the dump hood operation.  The licensee’s follow-up investigation determined
that no polypaks containing unacceptable moisture content were dumped into the
unfavorable geometry bulk powder blender.  In response to the event, the licensee
restarted dump hood operations with three-way communication compensatory measures
in place and conducted a formal failure modes and effects analysis (FMEA) to identify any
additional corrective actions.  The inspectors verified that the FMEA had been conducted
and that corrective actions identified during the FMEA such as moisture labeling of
polypaks had been completed.  During the inspection, the inspectors observed that the
licensee had verbally authorized re-start of the dump hood operation using the normal
operating procedure COP-814755 without administratively retiring the temporary
procedure SOI-C-0458 containing the compensatory measures.  Because the temporary



8

procedure was still effective, and the compensatory measures provided greater assurance
against introduction of unacceptable moisture polypaks, the inspectors determined that
the oversight had very minor safety significance.  Although the failure to follow the
temporary procedure during re-start should be corrected, because adequate moderation
control in the bulk blending process had been reestablished by repair of the failed
interlock and correction of the licensee’s moisture labeling process, it constitutes a
violation of minor significance that is not subject to enforcement action in accordance with
Section IV of the Enforcement Policy.

On February 17, 2005, the licensee reported a process upset for which less than
previously documented double contingency protection remained; less than critical mass
was available in the system.  During a routine procedure review, the licensee noted that
specific manufacturer and product information important to criticality safety was not
present in the procedure for the sponge jet blaster.  Further investigation by the licensee
identified that the sponge media currently installed in the blaster had been changed from
what was currently analyzed.  The inspectors noted that licensee NCS engineers had
originally performed explicit calculations using the inherent properties of the sponge media
to demonstrate the incredibility of criticality and justify not establishing controls on uranium
mass.  The licensee NCS engineers re-evaluated the changed sponge media and
determined that the calculated k-effective values exceeded 0.98 at the assumed bounding
uranium densities.  The inspectors were concerned that criticality was credible and that
double contingency protection had not been established using the new media. 
Specifically, controls on uranium mass were not established.  The inspectors’ concern
regarding maintenance of double contingency for the sponge jet blaster is Unresolved
Item (URI) 70-1151-2005-201-05 pending further investigation by the inspectors.

The inspectors noted that Section 2.0 of procedure COP-836039 identified the sponge jet
media as a safety significant control.  The inspectors also noted that Section 6.1 of
procedure TA-500 states that changes to safety significant controls must be reviewed and
approved by Environment, Health and Safety (EHS) on a case-by-case basis.  The
inspectors were concerned about how adequately procedure TA-500 was being
implemented.  The inspectors’ concern regarding the appropriate use of procedure      
TA-500 to review changes to NCS controls is URI 70-1151-2005-201-06 pending further
investigation by the inspectors.  

  c. Conclusions     

Two concerns were identified involving  maintenance of double contingency for the
sponge jet blaster and the appropriate use of a procedure to review changes to NCS
controls.

4.0 NCS Training

  a. Inspection Scope

The inspectors reviewed the licensee’s criticality safety training for general plant access to
determine that the content of the training met license commitments.  The inspectors
reviewed training materials and test questions and interviewed the training coordinator. 
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  b. Observations and Findings

The inspectors noted that criticality safety training for general plant access is part of
overall general employee access training.  The inspectors observed that completion of this
training gives unrestricted access to the plant for all employees at the facility even for
employees with no requirement for access to fissile material areas.  The inspectors
determined that the general access criticality safety training consisted of 26 slides
presented as part of overall safety training and 3 out of 20 questions on an orientation
test.  The inspectors determined that the training did not identify criticality safety
parameters effectively and did not relate controls to parameters.  The inspectors also
determined that key criticality safety controls such as postings were not identified in the
training.  Finally, the inspectors determined that the test questions were insufficient to
reinforce key criticality safety concepts such as moderator intrusion.  

The licensee pointed out that specific parameters and controls including postings are
covered in operator training for specific areas.  The inspectors were concerned that
covering these issues only in operator training does not address a large segment of the
work force.   The inspectors noted that many employees with access to fissile material
areas but with no process duties receive no additional criticality safety training other than
general plant access.  Also, covering NCS controls in specific area or process training
does not foster a clear perception of the NCS program and requirements at the facility. 
Licensee staff had similar concerns regarding the training and committed to revise the
training content.  Licensee revision of criticality safety training for general plant access to
emphasize key concepts and controls will be tracked as IFI 70-1151/2005-201-07.

  c. Conclusions

A concern was identified regarding criticality safety training for workers with general
access to the facility.

5.0 Audits and Investigations

  a. Inspection Scope

The inspectors reviewed the licensee internal audit procedures and reviewed records of
previously completed audits of fissile operations.  The inspectors reviewed selected
aspects of the following documents:

• RA-102, “Environment Health and Safety Compliance Audits,” Revision 13, dated
August 29, 2002

• RA-106, “Internal Program Audits,” Rev. 10, dated August 30, 2002
• Compliance inspection results (July 2004 - January 2005)
• LTR-EHS-04-381, “Program Audit for Moderator Control,” dated 

November 30, 2004
• LTR-EHS-04-361, “Program Audit for Raschig Rings,” dated 

September 30, 2004
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  b. Observations and Findings

The inspectors observed that the NCS compliance inspections and program audits were
conducted in accordance with the requirements specified in licensee procedures RA-102
and RA-106.  The inspectors noted that the audits consisted of both reviews of the
implementation of operations (i.e., procedures, practices and controls) within the facility
and development/upgrade activities associated with the licensee’s efforts to recover from
the incinerator event. 

  c.  Conclusions

Licensee NCS audits were adequate for maintaining acceptable levels of safety. 

6.0 Plant Operations

  a. Inspection Scope

The inspectors 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 inspectors performed walkdowns in
the Erbia facility, the Uranium Recycle and Recovery System (URRS), and the ADU
conversion area.  The inspectors reviewed selected aspects of the following documents
prior to performing walkdowns:

• CALC NOTE CN-CRI-03-6, “Determination of the Criticality Safety Limits for the
Erbia Bulk Enclosure Chute,” dated March 19, 2003

• CN-CRI-04-26, “Relocate Stand Pipe T-106C Associated with Conversion Line 1
Nitrate Column, P-106A/B Pump Replacement,” Revision 0, dated       
December 23, 2004

• Completed configuration change control forms:  05-041, 05-035, 04-244
• RA-301, “Floor Storage of Special Nuclear Material,” Revision 17, dated

February 26, 2004

  b. Observations and Findings

The inspectors verified that controls identified in NCS analyses were installed or
implemented and were adequate to assure safety.  The cognizant NCS engineers were
knowledgeable and able to explain the basis for changes in operations and controls.  No
safety issues were identified during the walkdowns.

During a tour of the ADU conversion area, the inspectors identified a partially full cream
can containing about 1 liter of solution stored in an empty container storage area.  The
inspectors noted Section 6.4.3 of procedure RA-301 relaxed spacing requirements for
items that have been determined to be free of gross contamination.  The inspectors
further noted that Section 6.4.1 of procedure RA-301 stated that items were classified as
being free of gross contamination if visually observable uranium-bearing material, both
internal and external, had been removed by rinsing, tapping, or light brushing.  The
inspectors determined that the as-found container was not an immediate safety concern
since no other containers of solution were spaced within 12 inches, and the partially filled
cream was promptly spaced by an operator upon notification.  The inspectors discussed
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the finding with the licensee’s NCS manager who agreed to revise procedure RA-301 to
address the presence of residual material which remains in the container following rinsing,
tapping or light brushing.  The licensee’s revision to procedure RA-301 will be tracked as
IFI 70-1151/2005-201-08.

  c. Conclusions

A concern was noted regarding the adequacy of a procedure to address residual material
in empty containers.  Otherwise, plant operations involving fissile materials were being
conducted safely and in accordance with written procedures.

7.0 Licensee Response to Enforcement Action (EA) 04-096 

The inspectors reviewed the licensee’s written response to EA 04-096 during routine
review of open items.  This EA was associated with the incinerator mass accumulation
event and contained eight separate cited violations of which one is now closed.  The
licensee response was essentially a summary of the Pre-Enforcement Conference which
treated the issue as a single violation.  The individual violations were cited separately
because they identified issues of concern to the NRC.  The inspectors were concerned
that not linking corrective actions to specific violations might result in some aspect of the
event not being corrected as expected.  The licensee committed to provide a matrix
connecting corrective actions to specific violations.  The inspectors pointed out the
advantages of addressing each cited violation in the format:  violation, reason for the
violation, corrective actions, and date when compliance will be achieved.  Licensee
additional information for EA 04-096 linking corrective actions to specific violations will be
tracked as IFI 70-1151/2005-201-09.

8.0 Open Item Followup

VIO 2004-202-01

This item tracked the licensee’s failure to comply with posted NCS requirements regarding
Integral Fuel Burnable Absorber rod stack height, mop bucket liquid contents and mop
bucket spacing from process equipment.  The inspectors verified that corrective actions
included regular reviews by the operating organization and daily tours by EHS staff. 
During tours of the process areas, the inspectors did not identify any additional examples
of failures to comply with the posted requirements.  The inspectors determined that the
licensee’s corrective actions were adequate for preventing recurrence.  This item is
closed.

IFI 2004-202-05

This item tracked the licensee’s actions to formalize when program reviews can be used
to satisfy audit requirements.  The inspectors observed that the licensee had completed
major revisions to both the compliance inspection and program audit procedures. 
Examples of changes included:  the use of trained quality assurance inspectors,
independent of both operations and the specific safety discipline, to perform formal
compliance inspections and lead safety program audits; documentation of informal
inspections on compliance inspection cards; and procedural requirements for maintaining
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formal inspection documentation (e.g., inspection plans) as records.  The inspectors
determined that the licensee’s changes to the audit procedures assured the effectiveness
of plant safety activities.  This item is closed.

URI 2004-202-07

This item tracked the licensee’s investigation of the cause of the ADU powder release and
unanalyzed NCS condition, and identification of long-term corrective actions to prevent
recurrence.  The inspectors noted that the causal factors included the failure to postulate
a pressure excursion on Conversion Line 3 such that the potential for SNM accumulation
in the nitrogen accumulator tank was deemed credible.  The inspectors noted that the
licensee’s corrective actions in response to the process upset included shutting down all
five ADU conversion lines and replacement of the nitrogen accumulator tanks.  The
inspectors also noted that the licensee’s corrective actions included implementation of the
NCS program upgrades discussed in Section 2.0, performance of failure modes and
effects analysis in the conversion areas, and identification and creation of a checklist of
administrative controls.

Section 6.1.1 of the License Application states, in part, that the double contingency
principle will be the basis for design and operation of processes using special nuclear
material.  Double contingency protection means that all process designs will incorporate
sufficient margins of safety to require at least two unlikely, independent and concurrent
changes in process conditions before a criticality accident is possible.  Contrary to the
above, on July 13, 2004, double contingency protection for Conversion Line 3 was not
established.  Specifically, criticality in the nitrogen accumulator tank was credible and no
controls were established.  The failure to establish double contingency protection for the
nitrogen accumulator tanks is VIO 70-1151-2005-201-10.

9.0 Exit Meetings

The inspectors communicated the inspection scope and results to members of
Westinghouse management and staff throughout the inspection and during the exit
meeting on February 18, 2005.  Westinghouse acknowledged and understood the findings
as presented.
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SUPPLEMENTAL INFORMATION

1.0 List of Items Opened, Closed and Discussed

Items Opened

IFI 70-1151/2005-201-01 Tracks licensee’s revision of the configuration
management procedures. 

IFI 70-1151/2005-201-02 Tracks licensee corrective actions for updating or
removing single parameter limits based on the superceded
limit of keff < 1.0.

VIO 70-1151/2005-201-03 Failure to correctly incorporate calculational bias into
results calculated from explicit models. 

IFI 70-1151/2005-201-04 Tracks revision of the safety basis screening procedure to
address the discovery of a 95/95 keff result greater than
0.98.

URI 70-1151/2005-201-05 Concern regarding maintaining double contingency
protection for the sponge jet blaster.

URI 70-1151/2005-201-06 Concern regarding following procedure TA-500.

IFI 70-1151/2005-201-07 Tracks revision of criticality safety training for general plant
access to emphasize key concepts and controls.

IFI 70-1151/2005-201-08 Tracks revision procedure RA-301 to address the
presence of residual material which remains in the
container following rinsing, tapping or light brushing.   

IFI 70-1151/2005-201-09 Tracks additional information for EA 04-096 linking
corrective actions to specific violations.

VIO 70-1151/2005-201-10 Failure to maintain double contingency protection for
Conversion Line 3.

Items Closed

VIO 2004-202-01 Failure to comply with the posted NCS requirements
regarding IFBA rod stack height, mop liquid contents, a
mop bucket collecting process liquids, mop bucket placed
within 12 inches of process piping.

IFI 2004-202-05 Tracks actions to formalize when program reviews can be
used to satisfy audit requirements.
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URI 2004-202-07 Tracks further review of the licensee’s investigation of the
cause of the ADU powder release and the unanalyzed
condition.

EN No. NMED No. Status Title
41372 050070 Closed Bulk Powder Blending
41418 050101 Open Sponge Jet Blaster

Items Discussed

None.

2.0 Inspection Procedures Used

IP 88015 Criticality Safety

3.0 Partial List of Persons Contacted

Westinghouse Electric., Inc.

N. Parr Licensing
D. Precht Acting Plant Manager
R. Winiarski NCS Manager
S. McDonald EH&S Manager
T. Shannon EH&S Operations Manager
R. Bates Customer First Leader
M. Lindler EH&S
C. Snyder NCS Engineer
G. Page Maintenance

NRC

D. Morey Criticality Safety Inspector
L. Berg Criticality Safety Inspector
M. Galloway Section Chief, Technical Support Group


