
March 4, 2005

NMED No.  030733

Westinghouse Electric Company
ATTN:  Mr. M. Fecteau, Manager
            Columbia Plant
Commercial Nuclear Fuel Division
Drawer R
Columbia, SC  29250

SUBJECT: NRC INSPECTION REPORT NO. 70-1151/2005-001

Dear Mr. Fecteau:

The U.S. Nuclear Regulatory Commission (NRC) conducted an announced routine inspection in
the areas of chemical safety and radiation protection.  The inspections were conducted at your
facility in Columbia, South Carolina, from January 31 until February 4, 2005.  The purpose of
the inspections was to determine whether activities involving licensed materials were conducted
safely and in accordance with regulatory requirements.  An exit meeting was held on February
4, 2005, during which time observations from the inspections were discussed with you and
members of your staff.

The inspection consisted of facility walk downs; selective examinations of relevant procedures
and records; examinations of safety-related structures, systems, equipment and components;
interviews with plant personnel; and observations of plant conditions and activities in progress. 
Throughout the inspection, observations were discussed with your managers and staff.  Based
on the inspection, your activities involving chemical safety and radiation protection were found
to be conducted safely and in accordance with regulatory requirements.  No violations or
deviations were identified. 

In accordance with 10 CFR 2.390 of NRC’s “Rules of Practice,” this document may be
accessed through the NRC’s public electronic reading room, Agency-Wide Document Access
and Management System (ADAMS) on the Internet at http://www.nrc.gov/reading-
rm/adams.html.
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Should you have any questions concerning this letter, please contact us.

Sincerely,

Thomas R. Decker for  /RA/

Jay L. Henson, Chief
Fuel Facility Inspection Branch 2
Division of Fuel Facility Inspection

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

Enclosure:  NRC Inspection Report

cc w/encl:
Sam McDonald, Manager
Environment, Health and Safety
Commercial Nuclear Fuel Division
Westinghouse Electric Corporation
P. O. Box R
Columbia, SC  29250

Henry J. Porter, Assistant Director
Div. of Radioactive Waste Mgmt.
Dept. of Health and Environmental
  Control
Electronic Mail Distribution

R. Mike Gandy
Division of Radioactive Waste Mgmt.
S. C. Department of Health and
  Environmental Control
Electronic Mail Distribution
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J. Henson, RII
D. Seymour, RII
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Enclosure

U.S. NUCLEAR REGULATORY COMMISSION

REGION II

Docket No: 70-1151

License No.: SNM-1107

Report No.: 70-1151/2005-001

Licensee: Westinghouse Electric Company

Location: Columbia, SC

Inspection Dates: January 31 - February 4, 2005

Inspectors: Richard Gibson, Fuel Facility Inspector
Jose Jimenez, Fuel Facility Inspector
Adrienne Lester King, Fuel Facility Inspector Trainee

Approved: Jay Henson, Chief
Fuel Facility Inspection Branch 2
Division of Fuel Facility Inspection
Region II



EXECUTIVE SUMMARY

Commercial Nuclear Fuel Division
NRC Inspection Report 70-1151/2005-001

This announced inspection incorporated a routine inspection of the licensee’s chemical safety 
operations and radiation protection program.  The inspection identified the following aspects of
the licensee’s programs as outlined below:

Chemical Safety

! The chemical conversion process, uranium recycling and recovery system, and the
uranium cylinder handling areas were operated in accordance with chemical safety
requirements (Paragraph 2.a).

! Safety training and procedures adequately addressed and informed the employees of
possible chemical hazards (Paragraph 2.b).

! Inspection, testing and maintenance of chemical safety components were adequate to
ensure their availability and reliability, and that their performance was in accordance with
their intended safety functions.  Chemical detection and monitoring were performed in
accordance with the license requirements.  The licensee’s incident investigations were
adequately detailed, explained the causes, and listed the corrective actions (Paragraph
2.c).

Radiation Protection

! The licensee’s self-assessments of the radiation protection program were implemented
in accordance with the license and the regulatory requirements (Paragraph 3.a).

! The external exposure monitoring program was implemented in a manner to maintain
doses as low as reasonably achievable (ALARA).  Exposures were less than the
occupational limits in 10 CFR 20.1201 (Paragraph 3.b).

! Internal exposures were significantly less than the limits of 10 CFR Part 20.1201
(Paragraph 3.c).

! Respiratory protection equipment issuance and training assured that equipment was
obtained by certified users only.  The inspectors concluded that the licensee maintained
adequate records for respiratory protection (Paragraph 3.d).

! Radiological safety postings and Radiation Chemical Work Permits (RCWPs) were
properly used to communicate potential hazards and protective equipment requirements
to workers (Paragraph 3.e).

! The radiation and contamination survey programs were appropriately implemented to
protect workers, and to identify potential work areas posing an internal or external
radiation hazard to workers (Paragraph 3.f).
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! The licensee’s As Low as Reasonable Achievable Program was properly implemented
(Paragraph 3.g).

Temporary Instruction 2600/011

! The licensee was complying with the commitments written in their response to NRC
Bulletin 2003-003, “Potentially Defective 1-Inch Values for Uranium Hexafluoride
Cylinders” (Paragraph 4). 

Attachment
Persons Contacted
Inspection Procedures
Items Opened, Closed, and Discussed
Acronyms



REPORT DETAILS

1. Summary of Plant Status

Routine fuel manufacturing operations and maintenance activities were conducted in the
ammonium diuranate conversion, pelleting, Integrated Fuel Burnable Absorber (IFBA),
and Erbia areas.  The solvent extraction system for the Uranium Recycling and
Recovery System (URRS) was in operation.  Other routine operations in URRS
proceeded normally. 

2. Chemical Safety  (Inspection Procedure (IP) 88057-66)

a. Process Safety Information (O2.01), Hazard Identification and Assessment (O2.02).

2. Scope and Observations

The chemical conversion process, URRS, and the uranium cylinder handling area were
reviewed to verify they were operated in accordance with chemical safety requirements. 
The inspectors reviewed the licensee’s facility to verify that chemical hazards were
identified and included in safety information and accident prevention planning and that
sufficient information was provided to the workers to prevent and/or mitigate the
analyzed accident scenarios.

The inspectors toured the facility and verified that safety information was readily
available through the use of postings, procedures, material safety data sheets (MSDS),
and the use of any other means that would alert the workers of possible hazards in their
areas.  The available safety information was adequate, accessible, and clear.  The
inspectors verified through document reviews and interviews with management that the
process safety information was current and was updated accordingly as detailed in the
licensee’s procedure.

The inspectors reviewed the licensee’s inventory list (derived from their MSDS list of
chemicals) and plot plan (the licensee’s prepared document with chemical information,
locations, and actions to take in an unusual event) and verified they agreed with the
information in the site emergency plan.  The hazard analyses pertaining to the chemical
conversion process and the URRS were adequate.  The analyses addressed the
chemicals available and what operations with special nuclear material (SNM) could be
affected by them.  The inspectors verified that the hazard analyses used to develop the
Integrated Safety Analyses for these areas were also used whenever a significant
change to operations (equipment or material) was performed.  The procedure used to
implement significant changes was adequate.  The inspectors conducted walk downs of
the different processes to verify that the current hazard analyses were up to date with
operations and that the designated chemical Items Relied on for Safety (IROFS) were in
place and in good condition.

(2) Conclusions

The chemical conversion process, URRS, and uranium cylinder handling areas were
operated in accordance with chemical safety requirements.
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b. Standard Operating Procedures (O2.03), Site-Wide Safety Procedures (O2.04),
Chemical Safety Training (O2.06).

(1) Scope and Observations

The inspectors reviewed the licensee’s chemical safety training and procedures to verify
that chemical hazards were adequately addressed, and that workers had a good
understanding of safe handling of chemicals present in the processes.  The inspectors
interviewed operators to determine the extent of their knowledge in the area of chemical
safety.  The operators interviewed by the inspectors demonstrated they had adequate
knowledge of the chemical hazards in their work areas.  The operators were also able to
properly demonstrate their knowledge of their procedures and related IROFS.

The inspectors verified that the procedures available to the workers were clearly written
and that they addressed chemical hazards for their work areas.  The inspectors
reviewed the licensee’s procedure change process and determined that the process was
adequately implemented.  The inspectors noted that the procedures included
instructions for normal and abnormal conditions, and that the operators were familiar
with the required actions.

The inspectors verified that the training program was current and was an accurate
reflection of the processes at the facilities.  The training program provided the workers
with the necessary tools for understanding the safe operation of the facility.  The
inspectors also made sure that the training plans addressed process and facility safety
controls, normal operations, and upset conditions.  The inspectors did not have any
findings for these areas.  The inspectors also reviewed some of the workers’ and
contractors’ training qualifications and determined they were qualified on the tasks they
performed.

(2) Conclusions

Safety training and procedures adequately addressed and informed the employees of
possible chemical hazards.

c. Maintenance and Inspection (O2.07), Maintenance of Change (O2.08), Incident
Investigation (O2.10), Detection and Monitoring (O2.05).

(1) Scope and Observations

The inspectors reviewed the licensee’s maintenance program and their incident
investigation process to verify that they were performed in accordance with the chemical
safety section of the license and that their incident investigations yielded results that
enhanced safety.  During the inspection, the licensee conducted various types of
maintenance activities throughout the facility.  The inspectors observed portions  of
these activities to determine how well the chemical safety license requirements were
implemented.  The inspectors noted that maintenance personnel and the area operators 
followed the work orders and procedures applicable to their activities.  The employees
understood the chemical safety concerns for the area and for the maintenance activities. 
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The employees understood applicable safety controls and possible off-normal conditions
that could compromise safety.  The inspectors observed that personnel conducting the
work wore appropriate personal protective equipment (PPE). The maintenance activities
observed by the inspectors were supported by additional personnel who could provide
assistance if necessary.

The inspectors reviewed the licensee’s process for making changes in the facility.  The 
documents contained information to verify that the licensee had adequately analyzed
changes to assess their impact on safety.  When the changes were finalized, the
appropriate organizations were notified so they could communicate these changes to
their employees either through training or changes to the procedures.

The inspectors reviewed the licensee’s detection and monitoring program.  The
inspectors determined that chemical department had the necessary equipment and
procedures to monitor and detect chemical accidents.  The inspectors did not identify
any issues with the licensee’s program.

The inspectors reviewed recent incident investigation reports.  The documents
adequately detailed the incidents, explained the causes, and listed the corrective
actions.  No problems were identified with the incident investigation reports.

(2) Conclusions

Inspection, testing and maintenance of chemical safety components were adequate to
ensure their availability and reliability, and that their  performance was in accordance
with their intended safety functions.  Chemical detection and monitoring were performed
in accordance with the license requirements.  The licensee’s incident investigations
were adequately detailed, explained the causes, and listed the corrective actions. 

3. Radiation Protection (Inspection Procedure (IP) 83822)

a. Radiation Protection Program Implementation (R1.01)

2. Scope and Observations

The inspectors conducted interviews and reviewed licensee documentation to determine
the status of self-assessments of the radiation protection program.  

The inspectors determined that the licensee’s health physic’s staff performed self-
assessments of the radiation protection program to determine if the program elements
were implemented in accordance with the license and NRC regulations.  The inspectors
determined that NRC and licensee identified issues were documented in a “Red-Book,”
and tracked via a plant wide system known as the Corrective Action Process (CAPs). 
The licensee developed a human performance initiative that was implemented to
improve regulatory compliance and worker performance.  The inspectors determined
that the self-assessments were effective in verifying program implementation and for
aiding managers to track and trend issues as appropriate to ensure compliance with
license commitments and regulations. 
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3. Conclusion

The inspectors concluded that the licensee’s self-assessments of the radiation
protection program were implemented in accordance with the license and the regulatory
requirements.

b. External Exposure Control (R1.04)

1. Scope and Observations

The inspectors had discussions with licensee representatives, reviewed radiation
protection procedures, and reviewed personnel exposure data, to determine if
exposures were in compliance with 10 CFR Part 20.1201 limits, and if controls were in
place to maintain occupational doses As Low As Reasonably Achievable (ALARA).

Based on interviews, procedural reviews, and observations of plant personnel inside
radiation control areas, the licensee’s monitoring program was consistent with the
requirements in 10 CFR Part 20.  Table 1 below displays the maximum assigned
exposure data for calendar years (CY) 2004 and 2003.

CY 2004 annual exposures were similar to the exposures for CY 2003, but slightly
higher for the extremity dose.  One possible explanation for the increase may be an
operator with a tear in his glove, which could have contaminated his ring dosimeter. 
However, the licensee was well below regulatory requirements.  The licensee continues
to take actions through its ALARA committee to try to maintain external exposures
below their action limits.

Table 1. Annual Exposures

Year Deep Dose
Equivalent

(DDE)

Shallow Dose
Extremity

(SDE)

Total
Effective

Dose
Equivalent

(TEDE)

Collective
TEDE

(person-rem)

Committed
Effective

Dose
Equivalent

(CEDE)

2003 1.23 rem 12.58 rem 1.53 rem 245 person-rem 0.949 rem

2004 1.389 rem 14.15 rem 1.389 rem 236 person-rem 0.836 rem

2. Conclusion

The external exposure monitoring program was implemented in a manner to maintain
doses ALARA.  Exposures were less than the occupational limits in 10 CFR 20.1201.
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c. Internal Exposure Control (R1.05)

1. Scope and Observations

The inspectors reviewed licensee procedures for assessing internal exposure to
determine if controls were in place to monitor occupational doses, and verify that the
administrative limits were established to control occupational dose ALARA.  Exposure
data was examined to determine if exposures resulting from various plant operations
exceeded limits in 10 CFR Part 20.  

The licensee continued to use the annual limit on intake and derived air concentration
(DAC) values based on dose coefficients adopted by the International Commission on
Radiological Protection (ICRP) as published in ICRP Publication 68.  Table 1 shows a
decrease in the committed effective dose equivalent (CEDE) for CY 2004 compared to
CY 2003.  

The inspectors determined that administrative controls and procedures were in place to
monitor and assign the dose resulting from a spill that occurred in the bulk tumbling
room.  Response by the operators and the health physicists (HP) was immediate and
effective.  The fixed station air sample at the dump station indicated 1473 percent DAC
from the spill.  Smears taken before and after the cleaning of the spill indicated less than 
5000 disintegrations per minute per 100 square centimeters area smeared.  Nasal
smears taken of both operators were at background levels.  

The inspectors interviewed technicians responsible for monitoring employees who are
approaching and/or exceeding the licencee’s action limits for internal exposures. 
Procedure No. RPO-05-028, Issuing and Documenting Employee Work Restrictions,
was reviewed.  The procedure for in-vivo counting was also reviewed.  From the review
of procedures and records, and from the interviews with licensee representatives, the
inspectors determined that the licensee adequately tracked administrative limits. 

2. Conclusion

Internal exposures were significantly less than the limits of 10 CFR Part 20.1201.

d. Respiratory Protection (R1.06)

1. Scope and Observations

Respiratory protection equipment issuance and training verification were examined for
adequacy in assuring that equipment was obtained by certified users only.

A record review and interviews with laboratory technicians gave the inspectors a good
understanding of the electronic training and procedure system (ETAPS) which tracks
and verifies respirator training qualifications.  No examples were observed of
unauthorized use of equipment by untrained personnel or workers with expired training. 
The inspectors observed the process for requiring a respiratory fit test.  The laboratory
technician went through the five protocols necessary for being qualified to wear a
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respirator.  Interviews and a record’s review were also conducted with the medical staff. 
No problems were identified.

2. Conclusion

Respiratory protection equipment issuance and training assured that equipment was
obtained by certified users only.  The inspectors concluded that the licensee maintained
adequate records for respiratory protection.

e. Postings, Labeling and Control (R1.07)

1. Scope and Observations

The inspectors reviewed the licencee’s program for posting as required by
10 CFR 19.11 to determine if documents were posted in sufficient places to permit
individuals engaged in licensed activity to observe them.  Several work locations were
examined to determine if radioactive containers were properly labeled and to assess the
adequacy of the licensee’s compliance to 10 CFR 20.1902, Posting Requirements. 
Radiation Chemical Work Permits (RCWPs) were also reviewed to determine the
adequacy of the requirements posted for worker protection and the degree to which
those requirements were implemented.

Observed work areas involving radioactive material or potentially contaminated materials
were properly posted and containers labeled.  The inspectors determined through
review of records and observations that radiologically controlled areas were properly
posted and identified.  The inspectors noted that workers complied with the RCWPs.

2. Conclusion

Radiological safety postings and RCWPs were properly used to communicate potential
hazards and protective equipment requirements to workers.

f. Surveys (R1.08)

1. Scope and Observations

The radiation survey program was reviewed to determine if surveys were effective in the
identification of radiation and contamination.  During tours of the plant, the inspectors
observed the HP perform impactor (air samplers) sampling for the work done on line five
in which operators replaced and cleaned the head of the pellet presser.  Also, fixed air
samples were collected and analyzed in the laboratory.  The inspectors observed the
fixed samples being counted to determine initial gross alpha counts.  According to
procedures, the samples were recounted later in the shift after daughter products decay. 
The inspectors reviewed Procedure No. ROP-05-055, Early Air Results.  No problems
were noted.
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2. Conclusion

The radiation and contamination survey programs were appropriately implemented to
protect workers, and to identify potential work areas posing an internal or external
radiation hazard to workers.

g. Implementation of ALARA Program (R1.10)

1. Scope and Observations

The licensee’s ALARA program was reviewed to determine if the program and ALARA
goals were developed and implemented in accordance with the license.  In addition, the
program for reinforcing the ALARA concept among employees was assessed. 
Managers, operators, and HPs were interviewed regarding ALARA, and demonstrated
an adequate knowledge and/or understanding of the ALARA concepts.

The inspectors reviewed the licensee’s 2003 ALARA annual report.  The licensee also
generated quarterly ALARA reports for review by management.  The reports include
detailed ALARA goals and exposure summaries to identify undesirable trends.  The
annual threshold dose limit for 2004 was set at 1.4 rem and the maximum dose was
identified as 1.389 rem.  The licensee was considering changing from quarterly badge
reports to monthly, since some badges approached the licensee’s threshold limits.

2. Conclusion

Based on a records review and interviews, the inspectors concluded that the licensee’s
ALARA program was properly implemented.

h. Follow-up on Previously Identified Issues

Closed NMED No. 030733/EN 40152:  Lead-Filled Rods Scanned Using an Improper
Instrument.  In this issue, the licensee reported that lead-filled rods in a small number of
replica fuel assemblies were scanned using an improper instrument.  The rods were to
be verified as free of uranium prior to delivery to the Product Engineering Laboratory. 
The inspectors reviewed the licensee’s Quality Control Instruction, which was revised to
include explicit instructions concerning quantity and placement of rods to be scanned. 
Based on this review, NMED No. 030733/EN 40152 is closed.

4. Temporary Instruction (TI) 2600/011, Verification of Disposition of Potentially
Defective 1-Inch Hunt Valves for Uranium Hexafluoride Cylinders

a. Scope and Observations

This issue concerned potentially defective 1-inch Hunt valves designed for use on
30-inch and 48-inch uranium hexaflouride cylinders.  This issue was described in NRC
Bulletin 2003-03, Potentially Defective 1-inch Valves for Uranium Hexafluoride
Cylinders.  This bulletin required the licensee to assess if they had cylinders with Hunt
valves either in operations or in storage.  If the bulletin was not applicable, the licensee
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was required to document this, and if they had cylinders with Hunt valves, they had to
provide an action plan to deal with them in accordance with the bulletin. 

The inspectors reviewed the licensee’s response to this bulletin.  Westinghouse
committed to cold pressure test cylinders with Hunt valves. The inspectors verified the
licensee conducted and documented the cold pressure tests.  The inspectors
interviewed  plant personnel that handled cylinders that may have Hunt valves.  The
plant personnel  were able to clearly explain management’s expectations, the
procedure, and the actions to take for a cylinder with a Hunt valve.  The inspectors
noted that the licensee was phasing out cylinders with Hunt valves.

b. Conclusion 

The licensee was complying with the commitments written in their response to NRC
Bulletin 2003-003.

5. Exit Meeting

The inspection scope and results were summarized on February 4, 2005, with the
licensee.  The inspectors described the areas inspected and discussed in detail the
inspection results.  Although proprietary documents and processes were reviewed
during this inspection, the proprietary nature of these documents or processes is not
included in this report.  No dissenting comments were received from the licensee.



ATTACHMENT

1. LIST OF PERSONS CONTACTED

Licensee

C. Aguilar, Manager, Uranium Recycle and Recovery System
H. Browncee, Pellet-TM
D. Colwell, HP Engineer
P. Deneal, Conversion Team Manager
R. Gale, Manager, Chemical Operations
D. Graham, Criticality Technician, Environmental, Health, Safety
J. Heath, Manager, Environmental, Health and Safety Engineering
J. Hooper, Environmental, Health and Safety Engineer
S. McDonald, Manager, Environmental, Health and Safety 
J. Nickel, Environmental, Health and Safety Engineer
D. Precht, Acting Plant Manager
T. Shannon, Operations Manager, Environmental, Health and Safety 

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

2. INSPECTION PROCEDURES USED

IP 88057-66    Chemical Safety Suite of Inspection Procedures
IP 83822 Radiation Protection
TI 2600/011 Verification of Disposition of Potentially Defective 1-Inch Hunt Valves for

Uranium Hexafluoride Cylinders

3. LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED

Item Number Status Description

NMED No. 030733/EN 40152 Closed Lead-Filled Rods Scanned Using an
Improper Instrument
(Paragraph 3.h)

4. LIST OF ACRONYMS USED

ADAMS Agency-Wide Document Access and Management System
ADU Ammonium Diuranate
ALARA As Low as Reasonable Achievable 
ALI Annual Limit on Intake
CAPs Corrective Action Process
CEDE Committed Effective Dose Equivalent
CFR Code of Federal Regulations
CY Calendar Year
DAC Derived Air Concentration 
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DDE Deep Dose Equivalent
EH&S Environmental, Health and Safety
ETAPS Electronic Training and Procedure System
HP Health Physicists
ICRP International Commission on Radiological Protection
IFBA Integrated Fuel Burnable Absorber
IP Inspection Procedure
IROFS Items Relied on for Safety
MSDS Material Safety Data Sheet 
NRC Nuclear Regulatory Commission
OP Operating Procedure
P&ID Process and Instrumentation Diagram
PARS Publicly Available Records System
PPE Personal protective equipment
RP Radiation Protection
RCWP            Radiation Chemical Work Permits
SDE Shallow Dose Extremity
SNM Special Nuclear Material
TEDE Total Effective Dose Equivalent
URRS Uranium Recycling and Recovery System
USEC United States Enrichment Corporation


