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NUCLEAR REGULATORY COMMISSION0 •.

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

ATLANTA, GEORGIA 30303-8931

June 8, 2007

Mr. R. P. Cochrane, General Manager
BWX Technologies, Inc.
Nuclear Products Division
P. 0. Box 785
Lynchburg, VA 24505-0785

SUBJECT: NRC INSPECTION REPORT NO. 70-27/2007-003

Dear Mr. Cochrane:

This refers to the inspection conducted from April 8, through May 19, 2007, at the Nuclear
Products Division facility. The purpose of the inspection was to determine whether activities
authorized by the license were conducted safely and in accordance with NRC requirements. At
the conclusion of the inspection, the findings were discussed with those members of your staff
identified in the enclosed report.

Areas examined during the inspection included: plant operations, management organization
and controls, radiation protection, and environmental protection. Within these areas, the
inspection consisted of selective examinations of procedures and representative records,
interviews with personnel, and observation of activities in progress.

Based on the results of this inspection, the NRC has determined that a violation of NRC
requirements occurred. The violation is being treated as a non-cited violation (NCV), consistent
with Section VI.A.8 of the Enforcement Policy. If you contest this violation or its significance,
you should provide a response within 30 days of the date of this inspection report, with the
basis for your denial, to the Nuclear Regulatory Commission, ATTN: Document Control Desk,
Washington, DC 20555-0001, with copies to the Regional Administrator, Region II, and the
Director, Office of Enforcement, United States Nuclear Regulatory Commission, Washington,
DC 20555-0001, and the NRC Senior Resident Inspector at your facility.

By letter dated April 17, 2007, we received your reply to our Notice of Violation which was
*issued on March 22, 2007, with Inspection Report Number 70-27/2007-001. The reply met the
requirements of 10 CFR 2.201 and your corrective actions will be reviewed during an upcoming
inspection.
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Sincerely,

IRA!

David J. Hartland, Acting Chief
Fuel Facility Inspection Branch 1
Division of Fuel Facility Inspection

Docket No. 70-27
License No. SNM-42

Enclosure: NRC Inspection Report

cc w/encl:
Leah R. Morrell
Manager, Licensing and Safety Analysis
BWX Technologies
P. 0. Box 785
Lynchburg, VA 24505-0785

Leslie P. Foldesi, Director
Bureau of Radiological Health
Division of Health Hazards Control
Department of Health
1500 East Main Street, Room 240
Richmond, VA 23219

Distribution w/encl: (See page 3)
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G. Wertz, RII
M. Kotzalas, NMSS
B. Gleaves, NMSS
N. Rivera-Faliciano, NMSS
J. Wiebe, NMSS

*see previous concurrence
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EXECUTIVE SUMMARY

BWX Technologies, Inc., Nuclear Products Division
NRC INSPECTION REPORT 70-27/2007-003

This inspection included periodic observations conducted by the Senior Resident Inspector
during normal and off-normal shifts in the areas of plant operations, management organization
and controls, and radiation protection. A specialized inspection was conducted by a regional
inspector in the area of environmental protection (May 7 through 10).

Plant Operations

* One non-cited violation was identified after operators transferred
special nuclear material into an unfavorable geometry waste drum without following the
applicable procedure requirements. The licensee took effective corrective action to
prevent recurrence. (Paragraph 2.a).

* When the Lynchburg Technology Center Criticality Monitoring System (CMS)
unexpectedly alarmed due to maintenance work, the building was evacuated and
personnel accountability was performed in accordance with the approved procedure.
The CMS was subsequently tested and returned to service. (Paragraph 2.b).

* The licensee's emergency response organization properly responded to a fire
he event was appropriately classified as an Alert, and the

required offsite agencies were notified. All air sample results indicated no elevated
airborne radioactivity levels due to the fire. An inspector followup item was identified to
review the results of the licensee's investigation. (Paragraph 2.c).

Management Organization and Controls

* The corrective actions for radioactive contamination discovered in the Lynchburg
Technology Center ý office area that was caused by a rodent were appropriate.
The area was restricted and cleaned, and a pest control exterminator was used to limit
additional rodent entry (Paragraph 3).

Radiation Protection

* High radiation work at the Lynchburg Technology Center involving ý entry and
as properly planned and implemented in accordance with

the radiation work permits. Radiation dose to the workers was maintained as low as
reasonably achievable (Paragraph 4.a).

* In downblending and uranium recovery, special nuclear material repackaging and low-
level radioactive liquid waste disposal activities were performed properly and in
accordance with the approved radiation work permit (Paragraph 4.b).

0
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Effluent Control and Environmental Protection

* The environmental monitoring program was effectively implemented (Paragraph' 5).

Attachment:
Partial Listing of Persons Contacted
List of Items Opened, Closed and Discussed
Inspection Procedures Used

M



REPORT DETAILS

1. Summary of Plant Status

Routine fuel manufacturing operations and maintenance activities were conducted in the
fuel process areas and in the acility.
Uranium recovery was conducted in the acility.

Effective April 6, David Faidley replaced Robert Hogg as the Acting Manager, Nuclear
Criticality Safety (NCS).

2. Plant Operations (Inspection Procedure (IP) 88135)

a. Material Transferred Without Implementinq Items Relied on For Safety

(1) Inspection Scope and Observations

On April 17, workers processed special nuclear material (SNM) from favorable
geomet ry to an unfavorable geometry 55-gallon drum liner without invoking two
controls designated as Items Relied on For Safety (IROFS) that ensured a criticality
accident remained highly unlikely. The two controls involved: 1) obtaining an
independent SNM concentration measurement prior to the transfer; and, 2) processing
the material through an in-line SNM monitor during the transfer.

The event was identified the following day when a technician noted that the material had
been transferred to the drum, but he could not find documentation verifying the
calibration of the in-line monitor. NCS was immediately notified, the event was
evaluated and documented in NCS-2007-079, and Corrective Action (CA) 2016528 was
initiated. The NRC was notified by Event Notification (EN).43310. Processing
operations were halted pending a root cause investigation.

The cause of the event was failure to follow procedure. Operating Procedure (OP) -
0061137 allowed the material to be processed for disposal into a 55-gallon drum liner or
returned to UR in a raschig ring vessel. If processed for disposal, the OP required that
the IROFS for independent concentration measurement and in-line monitor use be
implemented.

The operators understood that the material was to be returned to UR. However, when
no raschig ring vessels were available, the operators questioned their foreman, who
thought that the material was to be discarded and directed them to put the material into
the 55-gallon drum liner. The operators inappropriately complied.

The licensee's investigation team identified numerous causal factors contributing to the
event. A few of the more significant involved: 1) inadequate communication between
the operators and their foreman, and between the outgoing and oncoming shift foremen
as to the expected processing of the material; 2) procedure complexity was high as the
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procedure allowed for processing material for waste or re-use; and, 3) inexperienced
operators who failed to question their foreman's guidance when it conflicted with the
procedure.

Immediate CAs involved a stand-down meeting with all UR operators to discuss
procedure adherence. In addition, the OP was revised, to only allow material processing
for disposal and required a foreman to verify implementation of the two IROFS. The
inspectors observed operator training on the revised OP and the resumption of material
processing. No discrepancies were identified. Planned CAs included improvements in
training, communications, and evaluations of additional NCS measures. The inspectors
concluded that the CAs appeared to be effective.

The inspectors determined that the risk significance of the transfer event was low. An

In addition, another control not credited in the Integrated Safety Analysis (ISA), which
limited the in the drum liner , had also been
maintained. The operators had properly calculated that the transfer involved- nd verified that the drum contents would have remained -

Failure to transfer the SNME material into a raschig ring vessel as required by
OP-0061137, "General Purpose Area A/B," was a violation of Section 11.4 of the
License Application, which required activities involving licensed material to be performed
in accordance with the approved procedure. However, the significance of the event was
low, and the licensee took effective corrective action to prevent recurrence. Therefore,
this non-repetitive, licensee-identified and corrected condition is being treated as a non-
cited violation (NCV) consistent with Section VI.A.8 of the Enforcement Policy Manual
(NCV 70-27/2007-03-01, Failure to Follow Procedure Resulted in an SNMý
Material Transfer Without Implementing the Required IROFS).

(2) Conclusions

One NCV was identified afteri operators transferred • material into an
unfavorable geometry waste drum without following the applicable procedure
requirements. The licensee took effective corrective action to prevent recurrence.
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b. Lynchbur-q Technology Center Evacuation

(1) Inspection Scope and Observations

On April 27, at approximately 1:26 p.m., the Lynchburg Technology Center (LTC)
Criticality Monitoring System (CMS) audible alarm activated. LTC personnel evacuated
the affected buildings in accordance with Procedure EPR-01-01, "Emergency Plant
Evacuation." Personnel accountability was performed . Maintenance
workers pulling a cable through an electrical conduit used for the CMS reported seeing a
spark just prior to the CMS alarm activation. LTC health physics personnel stationed at
the CMS panel reported observing that the CMS monitors indicated background
radiation levels when they alarmed.

An investigation concluded that the maintenance work had caused a short circuit
resulting in the CMS alarm. The licensee subsequently demonstrated that the CMS was
operable in accordance with Radiation Protection (RP) Procedure 07-28, "Maintaining
and Testing the Plant Criticality Monitoring System and RMS II Area Monitors." The
condition was captured in CA 2016755.

(2) Conclusions

After the LTC CMS unexpectedly alarmed due to maintenance work, the building was
evacuated and personnel accountability was performed in accordance with the approved
procedure. The CMS was subsequently tested and returned to service.

c. Fire in

(1) Inspection Scope and Observations

On May 8, at approximately 9:45 a.m., a cfire occr ed
during containing aste. An initial
attempt by the operator to extinguish the fire was unsuccessful, and the
Emergency Management Organization (EMO) was activated.

The licensee declared an Alert at 9:57 a.m. in accordance with the criteria of Appendix
G of the Emergency.Plan regarding a potential release of radioactive material which
could have exceeded the values in Table 1 of 10 CFR 20,Appendix B. The NRC was
notified at 10:09 a.m. (EN 43350). NRC Region 2 staff activated the Incident Response
Center and entered the NRC monitoring response mode. The licensee notified other
offsite agencies, including the Virginia Department of Emergency Management, within
the required time.

The Emergency Team (ET) responded and extinguished the fire at approximately
10:07 a.m. The RP Manager directed that air samples be obtained from the downwind
direction of the fire. The air sample results indicated no airborne radioactivity above
background levels. Based on those results, the Alert was terminated at 11:30 a.m.
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The inspectors verified the fire had been extinguished and that proper radiological
controls had been implemented to prevent the potential spread of radioactive material
from the area. The inspectors noted that the extent of damage from the fire was
relatively small as
the heat generated was insufficient to activate the installed sprinkler system. The
inspectors also noted that the smoke detection system activated and alarmed in the
building control room as designed.

The licensee formed an investigation team to review the cause of the fire. The review of
results of the licensee's investigation is an inspector followup item (IFI 70-27/2007-03-
02).

(2) Conclusions

The EMO properly responded to a fire in the. The event was
appropriately classified as an Alert, and the required offsite agencies were notified. All
air sample results indicated no elevated airborne radioactivity levels due to the fire. An
inspector followup item was identified to review the results of the licensee's
investigation.

3. Management Organization and Controls (IP 88135)

a. Inspection Scope and Observations

The inspectors reviewed Radiation Safety Incident Notice (RSIN) LTC-07-01 which
documented radioactive contamination in the LTC * An
investigation determined that the contamination was coming from the fecal matter of a
rodent (field mouse) which had entered the building.

The licensee immediately restricted entry into the ý until the area could be
thoroughly cleaned, and the followup surveys indicated background radiation levels.
Additional CAs included contacting a pest control exterminator, who installed traps that
caught two rodents. The rodents were surveyed and found free of any radioactivity.

b. Conclusions

The CAs for contamination of the LTC ý caused by a rodent were sufficient. The
area was restricted and cleaned, and a pest control exterminator was used to limit
additional rodent entry.
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4. Radiation Protection (IP 88135)

a. Lynchburgq Technology Center and Maintenance

(1). Inspection Scope and Observations

The inspectors observed two work activities involving the potential for high radiation
exposure at the LTC. On April 9, workers entered . o remove waste
containers The work was done in accordance
with Radiation Work Permit (RWP) LTC-07-08. The radiation dose limit of 650 milli-
roentgen-equivalent man (mrem) was monitored and maintained using digital alarming
dosimeters.

On April 18, workers
u using Technical Procedure 879 and RWP LTC 07-10. The ,Nwas

moved safely and the radiation exposures were maintained as low as reasonable
achievable (ALARA).

(2) Conclusions

High radiation work at the LTC involving ý entries and was properly
planned and implemented in accordance With the RWP. Radiation dose to the workers
was maintained ALARA.

b. Special Nuclear Material Repackagingq and Liquid Waste Processing Activities

(1) Inspection Scope and Observations

The inspectors observed activities involving the repackaging of SNM in a downblending
glovebox and the processing ofUliquid waste for disposal in UR. The work was
performed in accordance with the requirements of RWP's 07-0022 and 07-0024 and the
revised NCS postings. Operators were cognizant of the requirements. Protective
clothing, dosimetry, radiation control postings, and SNM handling requirements were
observed to be properly implemented.

(2) Conclusions

In downblending and UR, SNM repackaging and= liquid waste disposal activities
were performed properly and in accordance with the approved RWP.
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5. Environmental Protection (IP 88045)

a. Scope and Observations

The inspectors reviewed environmental procedures and verified that no significant
changes had been made to the environmental monitoring program. Licensee personnel
adequately demonstrated soil, vegetation, sediment, and surface water sampling
techniques. Sample results for air and liquid effluents did not exceed regulatory limits.
The licensee maintained adequate documentation of site legacy environmental issues.
Environmental monitoring issues requiring followup or corrective action were identified
and communicated to responsible licensee management.

b. Conclusions

The environmental monitoring program was effectively implemented.

6. Followup on Previously Identified Issues (IP 88135)

a. IFI 70-27/2006-03-01: Chemical Safety Consequence Determination of Potential Acid
Splash Event

The inspectors determined that adequate personal protective equipment was required
by the applicable operating procedure and would effectively protect the workers from a
potential chemical splash event. This item is closed.

b. VIO 70-27/2006-08-02: Failure to Perform Fire Detector Testinq in Accordance with the
Procedural Requirements

The inspectors reviewed the completed CAs and discussed their implementation with
the fire protection (FP) engineer and responsible technicians. The CAs included: 1) a
revision of Procedure HS-FP-017 "Inspection, Test & Maintenance of Fire Alarm
System," Revision 7; 2) modification of the bar code system used to perform and
document the testing; and, 3) retraining of the FP technicians on the procedure
changes. The inspector concluded that the CAs were adequate to ensure the required
FP testing was performed properly. This item is closed.

c. VIO 70-27/2007-01-02: Failure to Maintain SNM Mass Log

The inspectors reviewed the completed CAs which involved a revision of the associated
NCS posting. The revised NCS posting clarified the requirements used to ensure that
the SNM mass limit was maintained. Headquarters NCS specialists reviewed the
posting and verified that the revised requirements were adequate. This item is closed.

I
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d. VIO 70-27/2007-01-03: Failure to Wear a Face Shield When Transferring Hazardous
Solution

The inspectors reviewed the completed CAs which involved reviewing the importance of
proper personnel protection with UR operators. In addition, the inspector observed
proper use of face shields by operators when transferring hazardous solutions and
concluded that the previously implemented corrective actions were adequate. This item
is closed.

7. Exit Meeting

The inspection scope and results were summarized on May 11 and 24, 2007, with R.
Cochrane, General Manager, and other members of the licensee's staff. Although
proprietary information and processes were reviewed during this inspection, proprietary
information was not included in this report. No dissenting comments were received from
the licensee.



ATTACHMENT

LIST OF PERSONS CONTACTED

J. Burch, Manager, Operations
R. Cochrane, General Manager
J. Creasey, Manager,, Uranium Processing
D. Faidley, Acting Manager, Nuclear Criticality Safety.
L. Morrell, Manager, Licensing & Safety Analysis
T. Nicks, Manager, Security
S. Schilthelm, Manager, Safety and Licensing
D. Spangler, Manager, Radiation Protection
M. Suwala, Manager, Nuclear Materials Control
D. Ward, Manager, Environment, Safety, Health and Safeguards

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

2. LIST OF ITEMS OPENED AND CLOSED

Item Number Status Description

70-27/2007-03-01 Open/Closed

70-27/2007-03-02 Open

70-27/2006-03-01

70-27/2006-08-02

70-27/2007-01-02

70-27/2007-01-03

Closed

NCV - Failure to Follow Procedure Resulted
in an SNMýSolution Transfer
Without Implementing the Required IROFS
(Paragraph 2.a).

IFI - The Review of Results of the
Licensee's Investigation of the Fire in the

IFI - Chemical Safety Consequence
Determination of Potential Acid Splash
Event (Paragraph 6.a).

VIO - Failure to Perform Fire Detector
Testing in Accordance with the Procedural
Requirements (Paragraph 6.b).

VIO - Failure to Maintain SNM Mass Log
(Paragraph 6.c).

VIO - Failure to Wear a Face Shield When
Transferring Hazardous Solution
(Paragraph 6.d).

Closed

Closed

Closed
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3. INSPECTION PROCEDURES USED

IP 88135 Resident Inspection Program for Category I Fuel Cycle Facilities
IP 88045 Effluent Control and Environmental Protection
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