
 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

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

ATLANTA, GEORGIA  30303-8931 
 
 

October 14, 2009 
 
 
EA-09-263 
EN 45207 
 
Mr. R. P. Cochrane 
General Manager 
Babcock and Wilcox 
Nuclear Operations Group, Inc. 
P. O. Box 785 
Lynchburg, VA 24505-0785 
 
SUBJECT: NRC SPECIAL INSPECTION TEAM REPORT NO. 70-27/2009-006 
 
Dear Mr. Cochrane: 
 
This report refers to the special inspection conducted from July 20 through 24, 2009, at the 
Babcock and Wilcox Nuclear Operations Group in Lynchburg, VA, our subsequent in-office 
review of your root cause evaluation dated August 13, 2009; and the exit meeting conducted 
with you and members of your staff on September 14, 2009.  The purpose of the special 
inspection was to inspect and assess the circumstances surrounding the discovery of an 
unfavorable geometry vessel containing cutting fluid and fissile material in a band saw located in 
the uranium recovery area, which resulted in your declaration of an Alert emergency condition 
on July 15, 2009.  An Alert is defined in Section 6.1.1 of the Babcock and Wilcox Nuclear 
Operations Group Inc.’s Emergency Plan as “an incident that has led or could lead to a release 
to the environment of a hazardous material, but the release is not expected to have offsite 
consequences.”  A copy of the special inspection charter is included as Enclosure 1. 
 
Enclosure 2 contains the inspection report.  The objectives of the inspection were to: 1) review 
the facts surrounding the accumulation of cutting fluid and fissile material in an unfavorable 
geometry vessel identified on July 15, 2009; 2) assess your response and investigation; and 3) 
evaluate your immediate and long term corrective actions to prevent recurrence.  The inspection 
included a review of your facility’s safety operations, including criticality safety, plant operations, 
management control measures, and emergency response activities to determine if your facility 
operated safely and in compliance with your license.  Areas examined during the inspection are 
identified in the report.  Within these areas, the inspection consisted of a selective examination 
of procedures and records, interviews with personnel, and observation of activities during, and 
subsequent to July 15, 2009. 
 
Based on the results of this inspection, four apparent violations were identified and are being 
considered for escalated enforcement action in accordance with the NRC Enforcement Policy.  
The current Enforcement Policy is included on the NRC=s Web site at 
http://www.nrc.gov/about-nrc/regulatory/enforcement/enforce-pol.html.  The apparent violations 
discussed in Paragraphs 3.a, 5.a, and 6.a of the report involved a failure to declare an Alert in 
accordance with your approved Emergency Plan and the Initial Emergency Assessment 
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Flowchart, a failure to adequately disable the band saw cutting fluid reservoir, a failure to 
maintain double contingency, and a failure to meet the performance requirements of Title10 of 
the Code of Federal Regulations, Part 70.61.  The circumstances surrounding these apparent 
violations, the significance of the issues, and our evaluation of your corrective actions were 
discussed with members of your staff on July 24, and September 14, 2009.  Since the NRC has 
not made a final determination in this matter, a Notice of Violation is not being issued for these 
apparent violations at this time.  In addition, please be advised that the number and 
characterization of the apparent violations described in the enclosed inspection report may 
change as a result of further NRC review. 
 
The NRC is requesting that you attend a pre-decisional enforcement conference to discuss the 
apparent violations.  Please contact Mr. D. Charles Payne at (404) 562-4711 within ten (10) 
days of the date of this letter to schedule a date and time for the pre-decisional enforcement 
conference to be held at the NRC Region II office.  This conference will be open to public 
observation in accordance with Section V of the NRC Enforcement Policy. 
 
The decision to hold a pre-decisional enforcement conference does not mean that the NRC has 
determined that violations have occurred or that enforcement action will be taken.  This 
conference is being held to obtain information to assist the NRC in making an enforcement 
decision.  The conference will provide an opportunity for you to present your perspective on 
these matters and any other information that you believe the NRC should take into 
consideration in making an enforcement decision.  When presenting your perspective, please 
be prepared to include information to determine the significance of violations, information 
related to the identification of violations, and information related to any corrective actions taken 
or planned to be taken.  In presenting your corrective actions, you should be aware that the 
promptness and comprehensiveness of your actions will be considered in assessing any civil 
penalty for the apparent violations.  The guidance described in NRC Information Notice 96-28, 
"Suggested Guidance Relating to Development and Implementation of Corrective Action," may 
be helpful. 
 
You will be advised by separate correspondence of the results of our deliberations on this 
matter.  No response regarding these apparent violations is required at this time. 
 
In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter and its 
enclosures will be made available electronically for public inspection in the NRC Public 
Document Room or from the NRC=s document system (ADAMS), accessible from the NRC Web 
site at http://www.nrc.gov/reading-rm/adams.html.  To the extent possible, your response should 
not include any personal privacy, proprietary, or safeguards information so that it can be made 
available to the Public without redaction.   
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Should you have any questions, please feel free to contact us. 
 

Sincerely, 
 
/RA/ E. Cobey for 
 
Joseph W. Shea, Director 

      Division of Fuel Facility Inspection 
 
Docket No. 70-27 
License No. SNM-42 
 
Enclosures: 1. SIT Charter 
  2. SIT Inspection Report 
 
cc w/encls: 
Barry L. Cole, Manager 
Licensing and Safety Analysis 
Babcock and Wilcox Nuclear Operations Group, Inc. 
P.O. 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/encls: 
C. Payne, RII 
A. Gooden, RII 
S. Subosits, RII 
C. Evans, RII 
P. Habighorst, NMSS 
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K. Ramsey, NMSS 
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July 17, 2009 

 
 
 
MEMORANDUM TO: Galen Smith, Team Leader 
    B&W Nuclear Operations Group (NOG) Special Inspection 
 
 
FROM:    Luis A. Reyes, Regional Administrator /RA/ 
 
SUBJECT: SPECIAL INSPECTION TEAM CHARTER FOR B &W NUCLEAR 

OPERATIONS GROUP, DOCKET NO. 70-27 (INSPECTION 
REPORT NO. 70-27/2009-06) 

 
 
This memorandum confirms the establishment of a Special Inspection Team (SIT) at B&W NOG 
to inspect and assess the facts and circumstances surrounding the discovery of oil containing 
fissile material in an unfavorable geometry vessel underneath a band saw in the uranium 
recovery area.  The issue was reported to the NRC Operations Center on July 15, 2009, (Event 
# 45207).  You are the inspection leader and should report your status directly to me.  Dennis 
Morey, Thomas Marenchin, and Chad Cramer are assigned as members of the team to assist in 
completing the objectives of the Charter. 
 
The inspection and report will be performed in accordance with the guidance of Inspection 
Procedure (IP) 88003, and the applicable provisions of IP 93812 and IP 88020, and will be 
consistent with Management Directive 8.3 and Manual Chapter 2600.  The report will be issued 
within 30 days of the completion of the inspection.  
 
A copy of the Charter is enclosed for your use.  The objectives of the inspection are to gather 
information and make appropriate findings and conclusions in the areas listed in the Charter.  
These results will be used as a basis for any necessary follow-up.  As indicated in the Charter, 
the foremost objective is to determine the safety implications and adequacy of the licensee’s 
corrective actions for the equipment design and criticality safety issues which resulted in the 
event. 
 
Enclosure:  As stated 
 
Distribution w/encl:  (See page 2) 
 
 
CONTACT: Manuel Crespo, RII/DFFI  Eugene Cobey, RII/DFFI 

404-562-4711 404-562-4704 
Enclosure 1 
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Special Inspection Team Charter 
B&W NOG Unfavorable Geometry Under Band Saw 

 
 
Event   
 
On July 15, 2009, at 7:45 p.m., B&W Nuclear Operations Group in Lynchburg, Virginia, 
activated the facility Emergency Operations Center and subsequently declared an Alert after 
identifying a loss of controlled parameters for criticality safety on a mechanical saw used for 
cutting fuel components.  The licensee identified that oil which contained an unknown amount of 
high enriched uranium had accumulated in a receptacle of unfavorable geometry and could not 
immediately determine the concentration of fissile material present. 
 
The licensee isolated the immediate area surrounding the machine and conducted external 
gamma radiation surveys as well as liquid sampling to determine the amount of fissile material 
present.  External gamma surveys indicated only background levels of radiation around the 
machine.  Four liquid samples were analyzed which indicated that suspended fissile material 
was present in the oil at a very low concentration.  Based on their measurements the licensee 
determined that mass control was reestablished and the licensee exited the Alert at 12:35 a.m. 
 
Objectives   
 
The objectives of the inspection are to: 1) review the facts surrounding the accumulation of oil 
and material in an unfavorable geometry vessel that occurred on July 15, 2009; 2) assess the 
licensee’s response and investigation of the event; and 3) evaluate the licensee’s immediate 
and long term corrective actions to prevent recurrence.  To accomplish these objectives, the 
following tasks will be completed: 
 
1. Develop a complete sequence of events related to the loss of controlled parameters 

related to this event.  Include a review of the modifications and maintenance to 
equipment related to this event.  Include a review of other equipment on site which may 
be vulnerable to a similar loss of controls. 

 
2. Identify and evaluate the effectiveness of the immediate corrective actions taken by the 

licensee in response to the event, including actions to assess the amount of fissile 
material present in the oil and sludge of the unfavorable geometry receptacle. 

 
3. Determine the adequacy of internal and external licensee event reporting. 

 
4. Evaluate the licensee’s root cause analysis and determine if the licensee’s review 

adequately identified the factors that led to the event, including extent of condition 
analysis. 

 
5. Evaluate the actual or potential nuclear criticality safety significance. 
 
6. Evaluate the adequacy of the licensee’s integrated safety analysis to ensure that 

performance requirements are met for this and related accident scenarios. 
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7. Evaluate the risk significance to workers, the public, and the environment. 
 
8. Independently determine the probable contributing and root causes of the event. 
 
9. Review and evaluate the licensee’s corrective actions for similar events, including the 

2007 vacuum cleaner spill event, to determine if opportunities were missed that could 
have prevented the event which occurred on July 15. 

 
10. Determine the adequacy of the licensee’s planned actions to prevent recurrence. 
 
Documentation 
 
Document the inspection findings and conclusions in an inspection report within 30 days of the 
completion of the inspection. 
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U.S. NUCLEAR REGULATORY COMMISSION 
 
 REGION II 
 

SPECIAL INSPECTION TEAM 
 
 
Docket No.:  70-27 
 
 
License No.:  SNM-42 
 
 
Report No.:  70-27/2009-006 
 
 
Licensee:  Babcock and Wilcox Nuclear Operations Group, Inc. 
 
 
Location:  Lynchburg, VA 
 
 
Dates:  July 20, 2009, through September 14, 2009 
 
 
Inspectors:  G. Smith, Team Leader (Region II) 
  C. Cramer, Fuel Facility Inspector (Region II) 

 D. Morey, Criticality Safety Inspector (NMSS) 
 T. Marenchin, Criticality Safety Inspector (NMSS) 
 C. Fisher, Criticality Safety Inspector, NSPDP (NMSS) 

 
Approved by:  Joseph W. Shea, Director 

 Division of Fuel Facility Inspection 
 



 
EXECUTIVE SUMMARY 

 
 Babcock and Wilcox Nuclear Operations Group, Inc. 
 NRC INSPECTION REPORT 70-27/2009-006 
 
 
The purpose of the special inspection was to inspect and assess the facts and circumstances 
surrounding the discovery of cutting fluid and fissile material in an unfavorable geometry vessel 
on July 15, 2009.  The objectives were to:  (1) review the facts surrounding the accumulation of 
cutting fluid and fissile material in an unfavorable geometry vessel that occurred on July 15, 
2009; (2) assess the licensee’s response and investigation of the event; and (3) evaluate the 
licensee’s immediate and long term corrective actions to prevent recurrence.  The special 
inspection results are listed below. 
 
Event Description 
 
On July 15, 2009, the licensee discovered an uncontrolled, unfavorable geometry coolant tank 
filled with solution in a DoAll brand, horizontal band saw in the sectioning facility.  The licensee 
subsequently determined that the uncontrolled tank contained approximately 51 liters of solution 
and 13 grams of fissile material.  (Paragraph 1) 
 
Effectiveness of Immediate Corrective Actions 
 
The licensee took adequate immediate corrective actions to prevent an inadvertent nuclear 
criticality.  The licensee performed an adequate extent of condition evaluation and took 
appropriate actions to remediate the issues identified.  (Paragraph 2.a) 
 
Adequacy of Internal and External Licensee Event Reporting 
 
The inspectors identified an apparent violation for the failure to declare an Alert in accordance 
with Appendix G of the Emergency Plan (APV 70-27/2009-006-01).  An Alert is defined in 
Section 6.1.1 of the Babcock and Wilcox Nuclear Operations Group Inc.’s Emergency Plan as 
“an incident that has led or could lead to a release to the environment of a hazardous material, 
but the release is not expected to have offsite consequences.”  (Paragraph 3.a) 
 
Adequacy of Licensee’s Root Cause Analysis 
 

 In general, the inspectors concurred with the licensee’s root cause analysis and proposed 
corrective actions.  However, the inspectors did identify an additional contributing cause, namely 
the failure of periodic self assessments to identify the unfavorable geometry reservoir.  
Nevertheless, the inspectors concluded the licensee’s root cause investigation was satisfactory 
and proposed corrective actions were adequate.  (Paragraph 4.a) 
 
Actual and Potential Nuclear Criticality Safety Significance 
 
The inspectors identified an apparent violation for the failure to adequately disable the band saw 
cutting fluid reservoir in accordance with Safety Evaluation Request (SER) 03-087 (APV 70-
27/2009-006-02).  (Paragraph 5.a)
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The inspectors identified an apparent violation for the failure to establish double contingency for 
the band saw cutting fluid reservoir in the modified configuration as required by Section 5.1 of 
the license application which has been incorporated, by reference, in the license by Safety 
Condition S-1 (APV 70-27/2009-006-03).  (Paragraph 5.a) 
 
Adequacy of the Licensee’s Integrated Safety Analysis 
 
The inspectors identified an apparent violation for the failure to evaluate an accident scenario or 
establish appropriate controls to meet the performance requirements of Title 10 of the Code of 
Federal Regulations, Part 70.61, to prevent the accumulation of fissile material and moderator in 
the band saw cutting fluid reservoir, which is an unfavorable geometry vessel (APV 70-27/2009-
006-04).  (Paragraph 6.a) 
 
Risk Significance to Workers, Public, and Environment 
 
The inspectors concluded that, based on the actual mass of fissile material present within the 
cutting fluid reservoir, an inadvertent nuclear criticality was not possible in the ‘as found’ 
condition.  Thus, the health and safety of the workers, public, and the environment was not 
affected.  The inspectors also determined that because of the absence of mass and moderator 
controls for the cutting fluid reservoir, prevention measures for an inadvertent criticality during 
routine operations were significantly compromised.  (Paragraph 7.a) 
 
Independent Determination of the Probable Contributing and Root Causes of the Event 
 
The inspectors independently identified one probable root cause and three probable contributing 
causes for accumulation of moderator and fissile material in the DoAll band saw coolant tank.  
The inspectors determined that the probable root cause was less than adequate configuration 
management/change control.  The probable contributing causes were less than adequate:   
(1) inspection, (2) reliability and quality assurance, and (3) evaluation of an operator’s potential 
failure to fully engage the safe geometry chip drawer.  (Paragraph 8.a) 
 
Evaluation of the Licensee’s Corrective Actions for Similar Events 
 
The inspectors did not identify any prior opportunities to identify corrective actions or 
maintenance that could have prevented the accumulation of cutting fluid and missile material in 
the band saw cutting fluid reservoir.  (Paragraph 9.a) 
 
Adequacy of the Licensee’s Planned Actions to Prevent Recurrence 
 

 The inspectors concluded that the planned actions to prevent recurrence as determined by the 
licensee were appropriate to ensure safe restart of sectioning operations.  (Paragraph 10.a) 
 
Attachments: 
Partial List of Persons Contacted 
List of Inspection Procedures Used 
List of Items Open/Closed 
List of Acronyms Used 
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REPORT DETAILS 
 
1. Event Description (NRC Event No. 45207) 

 
At 8:01 p.m. Eastern Standard Time (EST) on July 15, 2009, Babcock & Wilcox (B&W) 
Nuclear Operations Group (NOG), located in Lynchburg, Virginia, declared an Alert 
based on the identification of an uncontrolled, solution-filled, unfavorable geometry 
reservoir containing an unknown amount of fissile material.  The reservoir collected 
cutting fluid on a band saw in the sectioning facility located in the uranium recovery area.  
The licensee sampled the solution in the tank and determined that it contained 
approximately 13 grams of fissile material and approximately 51 liters of cutting fluid.  
The cutting fluid consisted primarily of water and was, therefore, a moderating material.  
Once the mass of fissile material in the cutting fluid reservoir was determined and the 
licensee had regained control of the system, the licensee exited the Alert.  Based on 
interviews and information gathered on-site, the inspectors established a timeline of 
events leading up to, during, and after this declared Alert.  The timeline developed by 
NRC inspectors is shown in Figure 1. 
 
 

 
 
 

Figure 1 
Event Timeline 
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The event timeline begins with the decision in 2003 to move the band saw to its current 
location.  The band saw was placed in its current location in 2004 after completion of the 
licensee change control process.  Nuclear criticality safety (NCS) analysis associated 
with the band saw relocation resulted in changes to the saw coolant system, specifically, 
the replacement of the unfavorable geometry internal cutting fluid reservoir with a 
favorable geometry external storage column. 
 
At approximately 1:30 p.m. EST on July 15, 2009, while the band saw was in operation 
cutting a component, a band saw operator observed cutting fluid leaking from a screw 
hole in the band saw body and contacted the Area Manager.  The Area Manager shut 
down the cutting process and contacted NCS.  The licensee removed a favorable 
geometry chip drawer and found that the old cutting fluid reservoir was nearly filled with 
cutting fluid.  The reservoir had a base of approximately 12 inches by 24 inches and was 
filled with cutting fluid to a depth of nearly 14 inches.  These dimensions exceed a 
favorable geometry for U-235 solutions and mixtures.  The licensee then locked out and 
tagged out the band saw equipment in the sectioning facility and isolated the area, 
establishing a perimeter of approximately 75 feet. 
 
At approximately 5:30 p.m. EST, cognizant licensee staff concluded that the event was 
not analyzed in the Integrated Safety Analysis (ISA), and decided to report the event to 
the NRC within 24 hours. 
 
At approximately 6:00 p.m. EST, licensee staff briefed the Manager of Environmental, 
Safety, Health, & Safeguards (ESH&S), who questioned the initial determination that the 
event was an unanalyzed condition and asked if activation of the Emergency Operations 
Center (EOC) had been considered.  The ESH&S Manager returned to the site along 
with other members of the licensee’s staff. 
 
At 7:45 p.m. EST, the licensee activated its EOC based on the recommendation of the 
ESH&S Manager.  The Emergency Director (ED) declared an Alert at 8:01 p.m. EST and 
the licensee began making the appropriate reports to local and federal agencies.  The 
licensee developed a plan to scan the material in the reservoir to determine the mass of 
fissile material it contained.  The licensee scanned the reservoir for radiation; the results 
were equivalent to background radiation levels.  The licensee took samples of the liquid 
using a coliwasa (a tube that takes grab samples without disturbing the fluid inside the 
reservoir, and allows sample collection from different heights in the reservoir).  The 
licensee’s initial samples results were between 0.071 and 0.18 grams/liter of U-235.  The 
licensee took another set of samples to validate the first set, which gave results between 
0.081 and 0.13 grams/liter of U-235.  Based on this low concentration, the licensee 
determined that it had established control of mass, and at 12:35 a.m. on July 16, the 
licensee exited the Alert.  Subsequent to the sampling, the licensee drained the solution 
from the reservoir and estimated that it contained 51 liters of cutting fluid and 13.76 
grams of U-235. 
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2. Effectiveness of Immediate Corrective Actions 
 
  a.  Inspection Scope and Observations 
 

Through direct observation, document reviews, and discussions with responsible 
licensee representatives involved in the event, the inspectors evaluated immediate and 
short-term corrective actions taken by the licensee during, and subsequent to the Alert 
declaration.  The evaluation included a review of immediate actions completed to 
evaluate and analyze conditions contributing to the Alert declaration, actions taken to 
assess the amount of fissile material present in order to exit the Alert declaration, and 
actions taken to evaluate the extent of condition for all facility operations. 
 
Immediate licensee actions included, the immediate notification of the Area Manager 
when the fluid leak was first identified, shutting down the processes in the sectioning 
facility, locking out and tagging out equipment in the area, and isolating the area by 
establishing a 75 foot perimeter.  The inspectors reviewed these immediate corrective 
actions and found they were appropriate to assure a safe shutdown and isolation of the 
area.  The inspectors noted that section 6.8.1 of Emergency Preparedness Manual 
EPR-02-05, Revision (Rev.) 04, “NCS EOC Guidance” states to, “Minimize the risk to 
personnel by recommending evacuating non-essential people from the area and 
adjacent areas.  A rule of thumb would be 150 feet.”  Even though the licensee only set 
up a 75 foot perimeter, there was no requirement that specifically stated the minimum 
perimeter needed from a potential criticality.  The 150 feet stated in the procedure was 
only a suggestion. 
 
After the Alert was declared, the licensee performed surveys around the band saw 
cutting fluid reservoir to get an initial assessment of fissile content.  The survey included 
placing a source on the opposite side of the reservoir to ensure that radiation could be 
detected through the reservoir, assuring that the reservoir would not shield out radiation 
of interest.  The initial surveys verified that there was no striation of layers to indicate 
that a layer of fissile material had formed on the bottom of the reservoir.  The licensee 
also performed surveys around the reservoir to ensure that fissile material had not 
accumulated in a corner.  Once these results showed only background levels of 
radiation, the licensee collected two sets of grab samples using a borated glass coliwasa 
tube.  This method was chosen for sampling because the licensee determined it would 
cause the least disturbance in the solution while taking representative samples at 
different depths in the reservoir.  The boron in the glass tube also absorbs neutrons 
which added safety margin to the operation.  The inspectors reviewed the methods for 
determining the mass of fissile material present within the band saw cutting fluid 
unfavorable geometry reservoir and determined that the methodology was a safe and 
effective way to determine the total mass of fissile material in the reservoir.  No safety 
issues were identified. 
 
Once the total mass of fissile material had been determined, the licensee regained 
control of mass and terminated the Alert.  The licensee elected to leave the material in 
the reservoir until the following day when a radiation work permit could be prepared to 
remove the cutting fluid from the reservoir.  On July 16, 2009, the licensee initiated an 
extent of condition review throughout the plant to determine whether or not there were 
similar issues elsewhere in the facility.  Based on this review, the licensee determined 
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there was an inoperable exhaust system coming from a device in the Specialty Fuels 
Facility that would require improvements before putting the exhaust system back into 
service.  In order to accommodate this, the licensee removed the fuel postings and 
marked the exhaust system inoperable to ensure that it would not be used prior to 
appropriate changes being made to the system.  The inspectors discussed the extent of 
condition review with the licensee and determined that the licensee had performed an 
adequate extent of condition review and that the action taken to suspend operations of 
the exhaust system in the Specialty Fuel Facility based on the extent of condition was 
adequate. 
 
The licensee also took samples of cutting fluid from a milling machine that had an 
unfavorable geometry cutting fluid reservoir that had been disabled.  This reservoir had 
been properly sealed to prevent the unintended intrusion of cutting fluid into the 
unfavorable geometry reservoir.  The licensee was able to gather a small amount of 
liquid out of the milling machine reservoir (approximately 10 ml) that the licensee 
assumed had been left over since the milling machine reservoir was disabled.  The 
licensee determined that the liquid contained approximately 0.03 grams/liter of U-235.  
The licensee then resealed the milling machine reservoir to ensure no cutting fluid could 
enter it.  No safety issues were identified. 

 
  b.  Conclusions 
 

Adequate immediate corrective actions were taken to prevent an inadvertent nuclear 
criticality.  The licensee’s extent of condition evaluation was adequate and appropriate 
actions were taken to remediate the issues identified. 

 
3. Adequacy of Internal and External Licensee Event Reporting 
 
  a.  Inspection Scope and Observations 
 

The inspectors evaluated the licensee’s emergency response activities associated with 
the July 15, 2009, Alert declaration.  The evaluation included a review of licensee 
activities leading up to the Alert declaration at 8:01 p.m. EST through the termination of 
the Alert at 12:35 a.m. EST on July 16, 2009.  The evaluation included a review of the 
licensee’s Emergency Plan, review of event records, and interviews of licensee staff 
directly involved in the initial Alert declaration and related activities.  The band saw 
operators immediately reported the discovery of liquid leaking from the band saw to area 
management.  Once the Area Manager arrived at the area, he quickly shutdown the 
process and contacted the licensee NCS department.  No safety issues were identified 
regarding the licensee’s internal event reporting. 
 
Cognizant licensee personnel and managers met at approximately 5:00 p.m. EST to 
discuss the accumulation of cutting fluid containing unknown quantities of U-235 in the 
unfavorable geometry band saw cutting fluid reservoir and the reportability requirements.  
At 5:30 p.m. EST, the licensee determined that the situation met the requirements of an 
unanalyzed condition, which must be reported to the NRC within 24 hours based on 
Appendix A to 10 CFR 70.  In the meeting, the knowledgeable licensee staff, aware of 
the situation, also knew that all controls to prevent a nuclear criticality had been lost.  It 
was not until the ESH&S Manager returned to the site and questioned the on-site staff 
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that the licensee decided to activate the EOC and declare an Alert.  However, Appendix 
G to Chapter 8, “Emergency Plan,” of the license application, states in part, that the 
licensee meets the criteria for an Alert when the loss of control of all parameters 
preventing criticality for which control cannot be immediately reestablished occurs.  The 
inspectors determined that the Alert declaration occurred approximately 2.5 hours after 
the decision was made that the event constituted an unanalyzed condition.  Therefore, 
the failure to declare an Alert in accordance with Appendix G of the Emergency Plan is 
considered an apparent violation (APV 70-27/2009-006-01). 
 
Once the EOC was activated, the licensee followed the “Initial Emergency Assessment 
Flowchart,” Revision 22.  The flowchart, located in the licensee’s EOC, is a procedure 
used to determine how to classify an event.  Based on this flowchart, the licensee should 
have sounded the nuclear criticality howlers and declared a Site Area Emergency (SAE) 
for the July 15 event.  However, during the biennial exercise held on June 9, 2009, the 
licensee found a weakness in the flowchart, which left out a decision block that asked if 
a “nuclear criticality had occurred or was imminent.”  The licensee committed to correct 
the flowchart, but this had not been accomplished before the July 15, 2009 event.  Even 
though the flowchart instructed the licensee to declare a SAE, the Emergency Plan, 
which is part of the license application, stated that the situation, as it existed, should be 
declared an Alert and not a SAE.  The inspectors reviewed the issue and determined 
that even though the licensee did not correctly follow the flowchart, the appropriate 
decision was made to declare an Alert.  The licensee has committed to correct the 
flowchart to include a decision of whether a nuclear criticality had occurred or was 
imminent. 
 
Following declaration of the Alert, the licensee made the required notifications to the 
appropriate local and federal agencies in a timely manner. 

 
  b.  Conclusions 
 

The inspectors identified an apparent violation for the failure to declare an Alert in 
accordance with appendix G of the Emergency Plan (APV 70-27/2009-006-01). 
 

4. Adequacy of Licensee’s Root Cause Analysis 
 
  a.  Inspection Scope and Observations 
 

The inspectors performed a detailed review of the B&W NOG root cause analysis (RCA) 
which was performed using the Taproot® system.  This methodology involves a closed 
loop process that uses the sequence of events for problem definition, the root cause tree 
and trending for root cause identification, and the corrective action process to define 
well-rounded problem solutions.  The Taproot® process is based on a set of well-
developed operational definitions and questions, which are based on years of research 
and application, and which discourage the users from relying primarily on opinions when 
selecting a root cause or causes.  The RCA for this event determined that there were 
two causal factors which led to the collection of fluid in the reservoir: (1) the diverter tray 
was not identified, and (2) NCS requirements were not adequately identified. 
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Both factors appear directly related to the fluid collection.  However, the inspectors did 
note that in the NRC RCA (see Section 8 below) an additional contributing cause 
wherein an opportunity was missed by the licensee in identifying this deficient condition 
during periodic criticality safety self assessment efforts.  Self assessments can serve as 
valuable tools to uncover longstanding and partially hidden problems located within the 
facility, components, or processes. 

 
  b.  Conclusions 
 

No significant issues were noted during the review of the licensee’s RCA.  However, one 
additional causal factor was noted during the NRC’s root cause effort that was not 
clearly identified during B&W NOG’s review of the event. 

 
5. Actual and Potential Nuclear Criticality Safety Significance 
 
  a.  Inspection Scope and Observations 
 

The inspectors reviewed the sectioning facility and equipment involved in the event.  The 
inspectors reviewed the licensee’s previous and current criticality safety basis for the 
operations.  The inspectors reviewed licensee calculations of the subcritical margin of 
the as-found condition.  The inspectors reviewed selected aspects of the following 
documents: 

 
• LER-89-54, “Cross Section Cuts,” dated April 14, 1989; 
• LER-92-055, “Installation and Operation of DoAll Saw,” dated 
 September 15, 1992; 
• NCS-1989-103, “Use of DoAll Saw for Sectioning,” dated April 12, 1989; 
• NCS-1989-306, “Relocate and Enlarge Sectioning Shop,” dated  

November 8, 1989; 
• NCS-1995-052, “NCS Evaluation General Purpose Area in Fuel Recovery,” 
 dated August 24, 1995; 
• NCS-1995-073, “NCS Analysis of Sectioning,” dated December 4, 1995; 
• NCS-1996-172, “NCS Analysis of Machining Equipment Changes,” dated 
 August 19, 1996; 
• NCS-1996-293, “NCS Release General Purpose Area in Fuel Recovery,” dated 
 June 28, 1996; 
• NCS-2004-081, “NCS Analysis Sectioning Shop,” dated April 14, 2009; 
• NCS-2004-146, “NCS Release Sectioning Shop,” dated May 21, 2004; 
• RLD-92-30, “NCS Evaluation DoAll Saw Cutting,” dated August 21, 1992; and 
• RLD-92-38, “NCS Release for DoAll Saw,” dated September 9, 1992. 

 
i.  Band Saw Configuration 
 
The inspectors conducted walkdowns, interviewed licensee operations and engineering 
staff, and reviewed safety basis documentation to determine both the original and 
modified band saw equipment configuration.  The inspectors found that the licensee 
used the large horizontal band saw in its sectioning facility to cut fissile components 
during preparation of samples for analysis.  Sectioning operations were only conducted 
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as needed and prior to 2004, the band saw was in storage.  In its original configuration, 
the band saw had a 60 liter (15 gallon) reservoir for cutting fluid (labeled “coolant tank” in 
Figure 2).  The configuration of the band saw as it was used prior to 2004 is shown in 
Figure 2. 

 
Figure 2 

Original Band Saw Configuration 
 

In the original configuration, cutting fluid was sprayed onto the blade during cutting in 
order to cool the component and blade.  The cutting fluid collected on the band saw 
body around the component being cut and gravity drained through a removable chip 
drawer to the cutting fluid reservoir which was an integral component of the band saw 
body.  The bottom of the removable chip drawer was a screen which caused chips larger 
than the screen mesh to collect in the drawer while the cutting solution flowed to the 
reservoir below.  The cutting fluid was then pumped from the reservoir back up to the 
spray nozzles near the blade.  A cut could take several hours during which time fissile 
material chips would enter the cutting fluid.  In its current configuration, criticality safety 
protection of the band saw operation was provided by limiting the mass of fissile material 
that could enter the reservoir during operations and changing the coolant when the limit 
was reached. 
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In 2003, the licensee decided to place the stored band saw in its current location.  
Criticality safety analysis of the proposed relocation resulted in the requirement that the 
band saw coolant system be made of favorable geometry components.  This new 
requirement resulted in the current external cutting fluid reservoir configuration.  A 
favorable geometry, removable coolant tray was substituted for the removable chip 
drawer on top of the unfavorable geometry reservoir.  The new chip drawer did not have 
a screened bottom and fissile material chips were filtered out of the cutting fluid by a 
screen at the exit of the chip drawer just before the cutting fluid gravity drained to the 
safe geometry column.  The band saw was modified as shown in Figure 3. 
 

 
Figure 3 

Modified Band Saw Configuration 
 

In the modified configuration, the band saw’s removable chip drawer and screen was 
replaced with a sloped tray (labeled “removable coolant tray” in Figure 3) which directed 
the cutting fluid out of the body of the band saw to a 4-inch storage column on the floor.  
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During cutting operations, the cutting fluid is pumped from the storage column back to 
the spray nozzles collected by the removable cutting fluid tray and drained back to the 4-
inch storage column.  Only a limited amount of cutting fluid remains in the removable 
cutting fluid tray.  When this change was implemented, the criticality safety release 
directed that the old 15-gallon coolant tank, formed by the body of the band saw, be 
disabled.  Specifically, item #2 in SER 03-087 stated “If each machine has a built in 
coolant reservoir it shall be disabled such that it is not usable.”  No specific instructions 
were provided in the release for disabling the old cutting fluid reservoir on the band saw 
and no actions were taken by the licensee during installation to disable the tank.  The 
inspectors determined that because the old cutting fluid reservoir was not sealed, it was 
possible for cutting fluid to pass by the sloped coolant tray to enter the reservoir.  
Therefore, the licensee’s failure to adequately disable the band saw cutting fluid 
reservoir in accordance with SER 03-087 is considered an apparent violation 
(APV 70-27/2009-006-02). 
 
ii.  Band Saw Criticality Safety Basis 
 
The inspectors reviewed the licensee’s criticality analysis for the band saw operation and 
determined that, prior to 2004, the licensee relied on limiting the amount of fissile 
material in the cutting fluid reservoir to less than 350 grams using a mass log.  When a 
component was selected for cutting, the licensee would establish the maximum amount 
of fissile material (U-235) that could be removed by the band saw from a single cut in 
that specific component and then establish the maximum number of cuts that would 
result in less than 350 grams of U-235.  The licensee would then track the cuts with the 
mass log to ensure that the number of cuts did not exceed 350 grams.  When 350 grams 
was approached, the licensee would remove the cutting fluid, clean the reservoir and 
replace the cutting fluid.  The licensee also followed this same procedure upon 
completion of each component.  Based on the operations of the band saw, cutting any 
single component could not result in more than 780 grams (the licensee’s safe mass 
limit) of fissile material accumulating in the cutting fluid reservoir before the cutting fluid 
was replaced. 
 
iii.  Criticality Safety Analysis 
 
The licensee performed calculations to determine a limiting critical concentration and 
mass for the uncontrolled cutting fluid reservoir.  The licensee reviewed reflected and 
unreflected conditions and determined that approximately 1500 grams (27 grams/liter) 
U-235 would be required if the reservoir was reflected and approximately 1800 grams 
(32 grams/liter) U-235 would be required if the reservoir was not reflected. 
 
The inspectors reviewed the composition of the cutting fluid which consisted of water 
with a micro-emulsion (BoeLube) added.  BoeLube consists of 50% water, 10% C18 
alcohol and 40% bromides, alkaloids and fatty acids.  For general machining, the 
BoeLube is diluted to between 15:1 and 20:1.  More detailed information on the cutting 
fluid is not available due to its proprietary nature.  Nevertheless, the inspectors 
determined from the available information that the cutting fluid was at least 97% water 
with remaining constituents that resemble soap and which can conservatively be 
represented as water. 
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The inspectors confirmed licensee calculations using a similar reflected model.  As 
shown in Figure 4, the inspectors reflected model demonstrated that 1430 grams  
(22 grams/liter) U-235 were required for a critical condition.  This result is consistent with 
the more extensive licensee calculations and is within the variability expected from minor 
differences in the models used.  The inspectors determined that the as-found condition 
retained significant subcritical margin. 
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Figure 4 

Uncontrolled Coolant Tank Subcritical Margin 
 

iv.  Criticality Safety Significance 
 
The inspectors determined that the licensee’s failure to adequately implement changes 
to the band saw was risk significant since fissile material was readily available to the 
reservoir throughout several years of operation.  Although the licensee has not yet 
established how the cutting fluid reached the reservoir, the licensee’s criticality safety 
release required the reservoir to be disabled such that it was not useable.  With the 
reservoir still able to collect fluid, the licensee had no controls established or available to 
prevent fissile material from reaching or accumulating in the reservoir.  The licensee 
found cutting fluid with 13.76 grams of U-235 in the reservoir leading the inspectors to 
conclude that fissile material reaching and accumulating in the reservoir was possible.  
The inspectors reviewed licensee documents and statements about the DoAll band saw 
and the amount of cutting that was performed using the saw after it was placed back into 
service in 2004.  The inspectors concluded that sufficient fissile material had been 
available from the components cut by the band saw for a critical configuration in the 
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reservoir if the fissile material had actually entered the reservoir in significant quantities.  
The inspectors determined that the licensee failed to establish double contingency for 
the modified band saw configuration due to the fact that cutting fluid could still collect in 
the reservoir in the modified configuration.  Therefore, the failure to establish double 
contingency for the band saw cutting fluid reservoir in the modified configuration as 
required by Section 5.1 of the licensee application which has been incorporated, by 
reference, in the license by Safety Condition S-1 is considered an apparent violation 
(APV 70-27/2009-006-03). 

 
  b.  Conclusions 

 
The inspectors identified an apparent violation for the failure to adequately disable the 
band saw cutting fluid reservoir in accordance with SER 03-087 (APV 70-27/2009-006-
02). 

 
The inspectors identified an apparent violation for the failure to establish double 
contingency for the band saw cutting fluid reservoir in the modified configuration as 
required by Section 5.1 of the licensee application which has been incorporated, by 
reference, in the license by Safety Condition S-1 (APV 70-27/2009-006-03). 

 
6. Adequacy of the Licensee’s Integrated Safety Analysis 
 
  a.  Inspection Scope and Observations 
 

The inspectors reviewed the licensee’s ISA to determine if the accident sequence of 
inadvertently filling the reservoir had been adequately evaluated for the modified band 
saw.  After implementing modifications, the licensee was of the view that the unfavorable 
geometry reservoir in the band saw had been appropriately disabled, and therefore 
accumulation of moderator and fissile material in the reservoir was deemed not credible.  
The inspectors determined that the as-found condition of the reservoir in the modified 
band saw was in fact, not disabled and that the reservoir could collect cutting fluid and 
fissile material. 

 
10 CFR 70.61(a) states, in part, that, each licensee shall evaluate in the integrated 
safety analysis, performed in accordance with 10 CFR 70.62, its compliance with the 
performance requirements in paragraphs (b), (c), and (d) of this section. 

 
10 CFR 70.61(d) states, in part, that, the risk of nuclear criticality accidents must be 
limited by assuring that under normal and credible abnormal conditions, all nuclear 
processes are subcritical, including use of an approved margin of subcriticality for safety. 

 
The inspectors determined that the licensee had not evaluated an accident sequence for 
the accumulation of cutting fluid in the reservoir of the modified band saw and had, as a 
result had not established any controls to prevent the accumulation of cutting fluid or 
fissile material in the reservoir.  Therefore, the licensee’s failure to evaluate an accident 
scenario or establish appropriate controls preventing the accumulation of fissile material 
and moderator in the band saw cutting fluid reservoir, an unfavorable geometry vessel, 
as required by 10 CFR 70.61(d) is considered an apparent violation (APV 70-27/2009-
006-04). 
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  b.  Conclusions 
 

The inspectors identified an apparent violation for the failure to evaluate an accident 
scenario or establish appropriate controls to meet the performance requirements of 
10 CFR 70.61 by preventing the accumulation of fissile material and moderator in the 
band saw cutting fluid reservoir, an unfavorable geometry vessel 
(APV 70 27/2009 006 04). 

 
7. Risk Significance to Workers, Public, and Environment 
 
  a.  Inspection Scope and Observations 
 

The incident of concern for this event was an inadvertent criticality.  This type of accident 
can result in significant doses, potentially resulting in death, to workers in the immediate 
area of the criticality.  Inadvertent criticality events at fuel cycle facilities can also provide 
elevated doses to member of the public situated at the site boundary.  Additionally, 
fission product releases via the plant stack can result in adverse affects to the 
environment.  For these reasons, inadvertent critically events are highly undesirable and 
are prevented via the double contingency principle.  This principal generally states that 
process designs should incorporate sufficient factors of safety to require at least two 
unlikely, independent, and concurrent changes in process conditions before a criticality 
accident is possible.  The inspectors determined that the DoAll saw design violated the 
double contingency principle in that no direct controls were in place to ensure that a 
criticality accident was not possible.  However, for this particular event the amount of 
fissile material measured in the reservoir was found to be less than 20 grams which was 
well below the normal operating limit of 350 grams and far below the calculated critical 
mass of 1500 grams.  Thus, a criticality was not possible in the as-found condition due to 
the quantity of fissile material in the unfavorable geometry cutting fluid reservoir. 

 
  b.  Conclusions 
 

Although the risk of a criticality incident was increased, the small amount of mass noted 
in the reservoir posed a low risk significance to the health and safety of the workers, 
public, and environment.  

 
8. Independent Determination of the Probable Contributing and Root Causes of the 

Event 
 
  a.  Inspection Scope and Observations 
 

The inspectors assessed the facts and circumstances surrounding the event, developed 
a timeline, and identified causal factors.  The inspectors used a Management Oversight 
and Risk Tree (MORT) analysis to help determine the probable root cause and 
contributing causes.  A MORT analysis is used to identify inadequacies in 
barriers/controls, specific barrier and support functions, and management functions.  It 
identifies specific factors relating to an occurrence and identifies the management 
factors that permitted these factors to exist.  MORT is especially useful in preventing 
oversight and ensuring all potential causal factors are considered.  Based on the results 
of the MORT analysis, the inspectors determined that the probable root cause of the 
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event was the failure to have an adequate change management system.  In 2004, the 
licensee decided to add a favorable geometry reservoir to collect cutting fluid as an 
additional safety function to the equipment in the sectioning facility.  There were two 
machines in this area with unfavorable geometry reservoirs to collect cutting fluid, a 
milling machine and the DoAll band saw.  The reservoir in the milling machine was 
disabled by sealing off the penetrations to the reservoir.  However, the reservoir to the 
DoAll band saw was not appropriately disabled.  The instructions in the licensee’s 
documentation stated that if a machine has a built in coolant reservoir, it shall be 
disabled such that it is not useable, however, no instructions were provided with explicit 
details on how to effectively disable the built in coolant reservoirs. 
 
The inspectors identified three contributing causes to this event.  The first was a less 
than adequate licensee inspection program.  The licensee failed to perform adequate 
inspections of the equipment to determine if an unfavorable geometry reservoir was 
present where fissile material and moderator could accumulate.  The next contributing 
cause was less than adequate reliability and quality assurance.  This involved a failure to 
determine that the unfavorable geometry reservoir had not been properly disabled during 
the independent review after the saw was modified in 2004.  The final contributing cause 
was a less than adequate incorrect act evaluation.  Here the licensee failed to identify 
that the operators could potentially fail to fully engage the safe geometry chip drawer 
above the unfavorable geometry cutting fluid reservoir, thereby allowing fissile material 
and cutting fluid to spill into the reservoir. 

 
The inspectors compared their own RCA with the licensee’s RCA (See Section 4 above).  
The inspectors noted that the main root cause in the NRC RCA was the failure to disable 
the reservoir while one of the contributing causes was the failure to verify (adequate 
reliability and quality assurance) the reservoir was disabled.  These two causal factors 
taken together compare favorably with the licensee’s causal factor of failure to verify 
NCS requirements.  The inspectors also noted a contributing cause in the NRC RCA of 
an incorrect act evaluation where the licensee failed to evaluate an operator 
inadvertently failing to push the tray drawer into its fully recessed position.  This cause is 
very similar to B&W NOG’s second causal factor of a failure to evaluate the diverter tray 
design.  Finally, the NRC noted a contributing cause of a less than adequate inspection 
program that could have discovered the unfavorable geometry reservoir much earlier 
then July 2009, and thus minimizing the exposure time to the unmitigated inadvertent 
criticality scenario. 

 
  b.  Conclusions 
 

NRC independently identified one probable root cause and three probable contributing 
causes for accumulation of moderator and fissile material in the DoAll band saw cutting 
fluid reservoir.  The probable root cause was a less than adequate configuration 
management/change control process.  The probable contributing causes were less than 
adequate: (1) inspection, (2) reliability and quality assurance, and (3) incorrect act 
evaluation. 

 
 
9. Evaluation of the Licensee’s Corrective Actions for Similar Events 
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  a.  Inspection Scope and Observations 
 

The inspectors reviewed the licensee’s corrective actions for similar events, including the 
2007 vacuum cleaner spill event, the vacuum cleaner level event, the Low Level 
Dissolver System event, and the High Level Trough Dissolver event, to determine if 
opportunities were missed that could have prevented the event.  The two events related 
to the vacuum cleaner issue were determined to be irrelevant to the current event.  This 
conclusion was based on the fact that the licensee decided to replace the vacuum 
cleaners as part of its corrective actions.  This decision by the licensee caused their 
corrective actions to focus on evaluating the new vacuum cleaner system and the 
necessary actions required to get the new vacuum cleaner into service.  The inspectors 
determined, while reviewing the corrective actions for the High Level Trough Dissolver 
event, that none of the corrective actions the licensee identified for the event could have 
prevented the event involving the DoAll band saw. 
 
The inspectors reviewed the licensee’s corrective actions for the Low Level Dissolver 
System event and determined that one corrective action possibly could have affected the 
DoAll band saw event.  The corrective action was to evaluate the safety release process 
and licensee drawing control program as they both related to IROFS changes.  The 
licensee’s commitment in its corrective action program was to have this done by October 
of 2010.  Because the corrective action was not yet complete, the inspectors were 
unable to determine if this corrective action would have identified problems with the 
safety release process. 

 
  b.  Conclusions 
 

No previous opportunities were missed to identify corrective actions or maintenance that 
could have prevented the event with the sectioning DoAll band saw. 

 
10. Adequacy of the Licensee’s Planned Actions to Prevent Recurrence 
 
  a.  Inspection Scope and Observations 
 

The inspectors reviewed the licensee’s root cause report regarding the DoAll band saw 
event which was approved on August 13.  This report addressed seven specific actions 
to prevent event recurrence.  The actions included the following: 
 

• Complete sectioning of the existing assembly located on DoAll band saw using 
specific radiological and criticality safety procedures; 

• Modify the saw to ensure compliance with the ISA; 
• Perform an integrated safety review of all risk significant items located in the 

sectioning facility; 
• Verify safety release procedures address specific instructions for verification of 

requirements; 
• Develop a new system for peer checking of safety releases; 
• Revise incident response procedures to include step(s) for emergency plan 

assessments; 
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• Evaluate the effectiveness of the change process in addressing the potential 
collection of fissile material in equipment reservoirs; and 

• The effectiveness of the above corrective actions will be verified within one year 
of resumption of the DoAll band saw activities.  This effectiveness review will 
encompass the sectioning facility and address maintenance records for all 
equipment for the purpose of detecting any repetitive equipment problems which 
may indicate system deficiencies including oil and/or coolant leaks. 

 
  b.  Conclusions 
 

The inspectors determined that the licensee’s planned actions to prevent recurrence 
were adequate. 

 
11. Exit Meeting 
 

The inspection scope and results were summarized with licensee management in a 
debrief meeting on July 24, 2009.  A formal exit meeting was held on September 14, 
2009, following receipt and NRC review of the licensee’s root cause report issued on 
August 13.  Although proprietary information and processes were reviewed during this 
inspection, proprietary information is not included in this report.



 
ATTACHMENTS 

 
1. Partial List of Persons Contacted 
 

J. Burch, Manager, Operations 
R. Cochrane, General Manager 
J. Creasey, Manager, Uranium Processing 
D. Faidley, Manager, Nuclear Criticality Safety 
B. Cole, Manager, Licensing & Safety Analysis 
C. Yates, Manager, Safety and Licensing 
D. Spangler, Manager, Radiation Protection 
M. Suwala, Manager, Nuclear Materials Control 
D. Ward, Manager, Environment, Safety, Health and Safeguards 

 
2. Inspection Procedures Used (IPs) 
 
 IP 88003 Reactive Inspection for Events at Fuel Cycle Facilities Program 

IP 88020 Operational Safety 
IP 93812 Special Inspection 

 
 
3. List of Items Opened, Closed, and Discussed 
 
 Item Number   Status  Type  Description 
 
 70-27/2009-006-01  Open  APV  Failure to declare an Alert  
         when conditions were readily 
         apparent.  (Paragraph 3.a) 
 

70-27/2009-006-02   Open  APV  Failure to adequately disable 
band saw cutting fluid 
reservoir.  (Paragraph 5.a) 

 
 70-27/2009-006-03  Open  APV  Failure to establish or 
         maintain double contingency.   
 (Paragraph 5.a)  
 

70-27/2009-006-04  Open  APV  Failure to analyze or limit the 
risk of a nuclear criticality 
accident.  (Paragraph 6.a) 

 
4. LIST OF ACRONYMS USED 
 

APV  Apparent Violation 
B&W  Babcock and Wilcox 
EOC  Emergency Operations Center 
ED  Emergency Director 
ESH&S  Environmental, Safety, Health, and Safeguards 
EST  Eastern Standard Time 
IP  Inspection Procedure 
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ISA  Integrated Safety Analysis 
LER  Licensing Evaluation Request 
MORT  Management Oversight and Risk Tree 
NCS  Nuclear Criticality Safety 
NOG  Nuclear Operations Group 
NRC  Nuclear Regulatory Commission 
RCA  Root Cause Analysis 
REV  Revision  
RLD  Russell L. Dunham 
SAE  Site Area Emergency 
SER  Safety Evaluation Request 
SIT  Special Inspection Team 
U  Uranium 
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