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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

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

ATLANTA, GEORGIA  30303-8931 

October 29, 2009 
 
 
 
Mr. Cary Alstadt 
Manager 
Westinghouse Electric Company 
Commercial Nuclear Fuel Division 
5801 Bluff Road, Drawer R 
Columbia, SC 29250 
 
SUBJECT: NRC SPECIAL INSPECTION TEAM REPORT NO. 70-1151/2009-005 
 
Dear Mr. Alstadt: 
 
This letter refers to the special inspection conducted during several visits to the Westinghouse 
Columbia Fuel Fabrication Facility (CFFF) from May 26 - July 31, 2009.  The purpose of the 
inspection was to inspect and assess the facts and circumstances surrounding the loss of 
accountability of a container of special nuclear material reported by your facility on May 22, 
2009.  In a public meeting on October 1, 2009, the inspection team discussed the findings of the 
special inspection with you and members of your staff.   
 
Enclosure 1 contains the inspection report.  The objectives of the inspection were to: 1) review 
the facts surrounding the events that led to the inability to account for special nuclear material 
on May 20, 2009; 2) assess your response and investigation; 3) determine the actual and 
potential risk and safeguards significance of this event; and, 4) evaluate your immediate and 
long term corrective actions to prevent recurrence.  The inspection included a review of your 
facility’s material accounting practices and operations in the Integral Fuel Burnable Absorber 
(IFBA) area 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 being performed by your staff during, and subsequent to 
the potential loss of special nuclear material reported to the NRC on May 22, 2009. 
 
Enclosure 2 contains information on our evaluation of your corrective actions with regards to 
your physical security program and to your Material Control and Accounting (MC&A) practices.  
Enclosure 3 is a summary of our review of your material balance information. The information 
detailed in Enclosures 2 and 3 is being withheld from public disclosure in accordance with the 
requirements of 10 CFR 2.390(d).  Enclosure 4 is a copy of the special inspection charter.  
Because of references to specific aspects of your MC&A procedures, the charter is “Official Use 
Only – Security Related Information” and is also being withheld from public disclosure.  
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Aspects of your licensed activities remain under NRC review, and you will be notified of any 
additional NRC conclusions in future correspondence.  You will be advised by separate 
correspondence of the results of our reviews of this matter.   
 
In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, and its 
enclosures not otherwise withheld from public disclosure 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.  
 
Should you have any questions concerning this inspection, please contact us. 
 
      Sincerely, 
      
      /RA/ 
 
      Joseph W. Shea, Director 
      Division of Fuel Facility Inspection 
 
Docket No. 70-1151 
License No. SNM-1107 
 
Enclosures:         
1.  NRC Inspection Report No. 70-1151/2009-005 
2.  Assessment of MC&A and Security-Related  
        Corrective Actions (OUO-SRI) 
3.  Assessment of Material Balance Evaluation (OUO-SRI) 
4.  Special Inspection Team Charter dated  
        May 26, 2009 (OUO-SRI) 
   
cc w/encls: 
Marc Rosser 
Manager 
Environment, Health and Safety 
Commercial Nuclear Fuel Division 
Electronic Mail Distribution 
 
cc w/encl.1 
Susan Jenkins 
Section Leader 
Division of Waste Management 
Bureau of Land and Waste Management 
Electronic Mail Distribution 
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Inspectors: J. Pelchat, Senior Fuel Facility Inspector (Team Leader), Division of Fuel       

Facility Inspection (DFFI)  
L. Pitts, Fuel Facility Inspector, DFFI 
M. Romano, Material Control & Accounting Physical Scientist/Statistician, 
DFFI 
J. Diaz-Velez, Material Control & Accounting Physical 
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Office of Nuclear Material Safety and Safeguards (NMSS)  
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EXECUTIVE SUMMARY 
 

 Westinghouse Columbia Fuel Fabrication Facility 
 NRC Inspection Report No. 70-1151/2009-005 
 
The purpose of the Special Inspection Team (SIT) was to inspect and assess the facts and 
circumstances surrounding unaccounted for special nuclear material (SNM) at the 
Westinghouse Columbia Fuel Fabrication Facility (CFFF).  The SIT objectives were to:  
 
(1) develop a complete sequence of events related to the missing item;  
(2) identify and evaluate effectiveness of the immediate corrective actions taken by the licensee 

in response to the event, including efforts to physically locate the material and determine the 
adequacy of internal and external licensee event reporting;  

(3) evaluate the actual or potential safeguards significance;  
(4) evaluate the risk significance to workers, public, and environment;  
(5) review and evaluate the licensee’s root cause analysis for adequacy of scope, depth, and 

identification of casual factors;  
(6) independently determine the probable contributing and root causes of the event; and,  
(7) determine the adequacy of the licensee’s planned actions to prevent recurrence.   
 
The SIT made the following findings regarding the unaccounted for SNM:   
 
Event Description 
 
On May 18, 2009, the Westinghouse CFFF’s internal tracking systems identified that item 
B85403, a seven-inch polypak containing fuel pellets had not had a Material Control and 
Accounting (MC&A) transaction in the previous seven days.  In accordance with licensee 
procedure CA-212 “Item Control Non Movement Audits,” a 2-day search/audit within the 
Integrated Fuel Burnable Absorber (IFBA) area was conducted in an attempt to verify the 
presence and the location of the item.  The search failed to locate the polypak or its contents.  
On May 20, 2009, the Westinghouse Safeguards Coordinator was notified that item B85403 had 
not been located.  The licensee performed a plant wide search and was unable to locate item 
B85403.  However, the polypak that was apparently previously labeled as item B85403 was 
found in the loft above the IFBA manufacturing area, but its identifying label was missing.  
 
At 12:42 p.m. Eastern Standard Time on May 22, 2009, the CFFF notified the NRC Operations 
Center that a seven inch polypak (a container approximately the size of a large coffee can), 
MC&A item B85403, containing SNM could not be readily located.  The unaccounted for 
material was 11.42 kg of uranium enriched to 4.8 percent in U235 isotope.  This SNM was in the 
form of scrap uranium fuel pellets.   
 
Effectiveness of Immediate Corrective Actions and Adequacy of Licensee Internal and 
External Event Reporting 
 
The SIT concluded that the licensee’s immediate corrective actions in response to the 
unaccounted for material were adequate.  The licensee immediately shutdown manufacturing 
processes in the affected area of the facility and began searching for the missing polypak and 
its contents. Licensee personnel reacted promptly to identify and correct weaknesses in IFBA  
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operational MC&A practices that may have contributed to the event.  With the exception of an 
initial fence line survey, the licensee took appropriate immediate corrective actions.  The SIT 
concluded that a subsequent fence line radiation survey was adequate to detect low enrichment 
fuel pellets if they were present near the CAA fence.   
 
The licensee modified its material accounting processes in order to perform a material balance 
in an attempt to account for the unaccounted for uranium in the IFBA area processes and 
thereby determine if the unaccounted for material had remained within these processes.  
However, the SIT concluded that the results of the material balance neither proved nor 
disproved the material remained within the manufacturing and recycling processes of the IFBA 
area.   
 
The SIT further concluded that the licensee notified the NRC of this event and that those reports 
were made in accordance with NRC requirements.   
 
Actual and Potential Safeguards Significance 
 
The SIT concluded that there was no evidence that the event had any actual safeguards 
significance.  Based upon the small amount of special nuclear material involved, along with its 
general unsuitability for malicious use and the lack of any evidence that special nuclear material 
had actually been diverted, the SIT further concluded that this event had low potential 
safeguards significance.   
 
Risk to Workers, the Public and Environment 
 
While it could not be conclusively proven, the SIT concluded that it is likely the unaccounted for 
material remained on site and was most likely placed into the scrap recovery process.  If the 
pellets remained on site but were not returned to the scrap recovery stream, the low radiation 
levels created by the material would not have measurably increased radiation levels within the 
plant and as a result there would be no increase in the risk to workers.  Therefore, due to the 
low radiation levels and the physical characteristics of ceramic low enrichment uranium fuel 
pellets, the SIT concluded this event would likely have no risk significance to workers.   
 
In the unlikely circumstances that the unaccounted for special nuclear material had been 
released to environment, either accidentally or maliciously, the SIT concluded that such a 
release would pose little or no potential risk significance to the public and the environment.  This 
conclusion takes into account the specific chemical and physical properties of the fuel pellets.  
The SIT further concluded that the unaccounted material did not pose an actual or potential 
criticality safety risk since the mass involved was insufficient to support a nuclear criticality. 
 
Adequacy of the Licensee’s Root Cause Analysis 
 
The SIT concluded the techniques and methodology used by the licensee’s root cause analysis 
(RCA) team were generally appropriate for the type of event being evaluated.  However, the SIT 
further concluded that additional more experienced resources devoted to investigating the 
organizational and human factors that may have created a motive for an intentional act may  
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have improved the licensee’s evaluation of this event.  Nevertheless, the SIT generally 
concurred with the conclusions of the licensee’s root cause analysis and the proposed 
corrective actions developed on the basis of those conclusions.   
 
Independent Determination of Probable Causes and Contributing Factors 
 
The SIT’s independent determination of probable contributing causes agreed with the results of 
the licensee RCA team, in that the most probable cause of this event was a deliberate act on 
the part of one or more individuals.  However, the SIT was not able to determine the identity of 
the individual or individuals responsible for the event.  The SIT concurred with the licensee that 
the material in the polypak was most likely placed into the scrap recovery process. 
  
Adequacy of the Licensee’s Planned Actions to Prevent Recurrence 
 
In general, the SIT agreed with the licensee, in that the root cause was indeterminate due to a 
lack of evidence explaining the specifics of this event.  The licensee did, however, develop 
corrective actions to address the most probable causes of this event.  The SIT concluded that 
the corrective actions proposed or implemented by the licensee were appropriate.  The SIT 
concluded that notwithstanding the lack of detailed information regarding the root cause of this 
event, the corrective actions proposed or implemented by the licensee were likely to be effective 
in helping prevent the future recurrence of this type of event. 
 
Attachment: 
Partial List of Persons Contacted 
List of Inspection Procedures Used 
List of Acronyms Used 
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REPORT DETAILS 

 
BACKGROUND: 
 
The Westinghouse Columbia Fuel Fabrication Facility (CFFF) is located near Columbia, South 
Carolina, and is located on a 1,151-acre site in Richland County, approximately 8 miles 
southeast of the Columbia city limits.  The licensee is authorized to possess and use 75,000 
kilograms (kg) (165,360 pounds) of uranium (U) enriched in isotope uranium-235 (U235) up to 
five percent by weight.  The licensee’s principle activity is the fabrication of fuel assemblies for 
both pressurized water reactor (PWR) and boiling water reactor (BWR) commercial nuclear 
power plants.  
 
1. Event Description and Timeline 
 
Through interviews of licensee personnel and review of licensee records, the SIT developed the 
following sequence of events associated with the apparent loss of accountability of special 
nuclear material:  
 
April 8, 2008 – Item Label for Polypak B85403 was created.  This container was a seven inch 
Polypak, similar in size and appearance to a large plastic coffee can.  The 7-inch polypak is a 
very durable package and normally reused.  The item label applied to a polypak is about 6 
inches square, bearing a unique identifying barcode, with a durable covering of transparent 
packing tape applied over the bar code label creating a protective finish similar to lamination.  
The item label is considered semi-permanent and is the serial number and item identification for 
that polypak.  The SIT’s review of the licensee’s Material Control and Accounting (MC&A) 
computer records showed that four MC&A item labels were created and printed sequentially and 
at the same time.  These MC&A labels were numbered and bar coded B85402, B85403, 
B85404, and B85405.   
 
May 8, 2009 – MC&A Item B85403 was created to track a 7-inch Polypak bearing that same 
number that had been filled with 11.42 kg of low enriched fuel pellets.  MC&A items are 
“created” and “consumed” as transactions within the MC&A tracking program to allow material 
to be tracked through the facility.  As used in the MC&A process, 10 CFR 74.4 defines an “item” 
as Item means any discrete quantity or container of special nuclear material or source material, 
not undergoing processing, having an unique identity and also having an assigned element and 
isotope quantity.   
 
Each time the polypak was refilled, an item was "created" within the MC&A system using the 
label number on the container as an identifier for maintaining accountability over that unique 
batch of special nuclear material as it was handled.  When that particular unique batch of 
material was used, it would be documented in the MC&A system as "consumed" and the 
identifier number would then become available again for reassignment to a subsequent new 
batch of material upon its creation and placement into that container.  A given polypak number 
would be used numerous times over the life of the container so that same number would be 
used to identify the creation and consumption of subsequent unique batches of special nuclear 
material. 
 
Plant personnel estimated that a polypak containing a mass of 11.42 kg of fuel would contain 
approximately 2,000 pellets. These pellets were scrap from the IFBA fixture unload station and  
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the pellet inspection station.  As fuel pellets traveled through the process, they were inspected  
at various locations.  If at any time during this process a pellet failed inspection, it was collected  

 
in a polypak.  After a sufficient number of scrap pellets were collected in a polypak, the polypak 
was either taken directly to the acid bath area or created as an MC&A item, held for a period of 
time, and then later consumed when processed into the acid bath.  The acid bath removes the 
boron coating from the pellets so that the scrap uranium may reenter the fuel pellet production 
process.  The boron coating is specifically related to fuel manufactured in the IFBA area and 
must be removed prior to leaving the IFBA area. 
 
May 8 – 18, 2009 – No MC&A program transactions occurred for polypak B85403, prompting 
licensee personnel to search and physically locate the item.   
 
May 8 – 20, 2009 – No MC&A program consume transactions were performed for IFBA 7” 
polypaks prior to the creation of B85403 until after discovery that B85403 was missing.  All 
scrap operations during this time, involved the consumption of fuel pellet trays and line scrap 
(line scrap consists of fuel pellets that are not created as an MC&A item and are taken straight 
from the production/inspection line to the acid bath).  No transactions during the time period of 
concern involved polypaks. Therefore, the SIT considered the probability of this event being 
caused by an unintentional mistake (e.g. an individual simply forgetting to perform the MC&A 
consume transaction after dumping the pellets into baskets for immersion in the acid bath) to be 
low. 
 
May 18, 2009 –   The Chemical Area Manufacturing Process System (ChAMPS), an internal 
tracking system, initially identified that item B85403 was not accounted for.   
  
May 18, 2009 – IFBA area operations, management, and MC&A personnel commenced a 
search for the 7” polypak that was labeled as MC&A Item B85403.  The loft above the IFBA 
area was included in the search.  This search focused on locating a labeled polypak numbered 
B85403.  The licensee was unable to locate the polypak labeled B85403. 
 
May 19, 2009 – IFBA personnel identify three empty unlabeled polypaks in the IFBA loft.  
Licensee personnel examining the polypaks note that the label backing of one of these 
unlabeled polypaks is intact.   
 
May 20, 2009 – The IFBA Area Manager placed the unlabeled polypaks in locked storage in 
anticipation of transferring of these polypaks to the facility’s metallurgical lab for further 
examination. 
 
May 20, 2009 – The Safeguards Coordinator was notified in accordance with the licensee’s 
Fundamental Nuclear Material Control Plan (FNMCP) that an MC&A item had been identified as 
unaccounted for.  
 
May 20, 2009 – Operations in the IFBA manufacturing area were halted. 
 
May 20, 2009 – Plant personnel suspend the incineration of waste drums to allow the drums to 
be searched for evidence of the missing polypak or its contents.  Of the 112 drums of waste that 
the licensee generated between May 8 and May 20, 2009, 52 drums had already been 
incinerated.  The remaining 60 un-incinerated waste drums were searched and no evidence of 
the missing polypak, its item label, or its contents were found.  
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May 21, 2009 – Plant personnel move the three unlabeled polypaks to the facility’s metallurgical 
lab for further examination. 
 
May 22, 2009 – The licensee completed its plant-wide search for the missing polypak and its 
contents without success.   
 
May 22, 2009 – The licensee conducted a radiation survey of the fence line surrounding the 
Controlled Access Area (CAA).  This radiation survey was conducted with a “teletector”-style 
Geiger-Mueller survey instrument.  The same personnel performing the radiation survey 
simultaneously performed a visual search.  No fuel pellets were located during performance of 
this radiation survey and the corresponding visual search. 
 
May 22, 2009, 1242 EDT – The licensee notified the NRC Headquarters Operations Officer, as 
well as staff in the Materials Control & Accounting Branch in the Office of Nuclear Materials 
Safety and Safeguards (NMSS) and the Division of Fuel Facility Inspection, Region II of a 
MC&A item control anomaly. 
 
May 22, 2009 – The licensee established a formal root cause team to conduct an investigation 
into the event and to determine the root cause of the event and the appropriate corrective 
actions. 
 
May 22, 2009 – Plant personnel noted that there was a unique tear along the edge of the label 
backing for polypak B85404.  This tear would have corresponded to where this label had been 
separated from the previous label, which would have been on the unaccounted for polypak 
B85403.  Licensee personnel compared the label backing for polypak B85404 to the label 
backing on the unlabeled polypak found in the IFBA area loft on May 19, 2009.  Plant personnel 
noted that there was a unique tear along the edge of the label backing for polypak B85404.  
This tear would have corresponded to where this label had been separated from the previous 
label, which would have been on the unaccounted for polypak B85403.  Examination of the 
corresponding tear line on the label backing of the unlabeled polypak determined that the label’s 
tear appeared to match the unique tear pattern found on polypak B85404.  Review of the 
licensee’s MC&A computer records determined that Item Labels B85402, B85403, B85404 and 
B85405 had been created at the same time and were printed in a single batch of labels.  The 
licensee then searched and located Polypak B85402 in the plant and compared the tear pattern 
of its label backing to the tear line of the backing on the unlabeled polypak.  Comparison of the 
corresponding tear lines of the labels on Polypaks 85402, the unlabeled polypak, and Polypak 
85404 appeared to match.  On the strength of the matching tear lines, licensee personnel 
concluded that the unlabeled polypak found in the IFBA loft area on May 19, 2009 was the 
unaccounted for polypak B85403.  Plant personnel photographed polypaks and the label tear 
lines, and then placed the polypaks in locked storage in the metallurgical laboratory so that they 
could be controlled and shown as evidence to demonstrate that the empty polypak 
corresponding to MC&A Item B85403 remained within the facility.  
 
2. Effectiveness of Immediate Corrective Actions and Adequacy of Internal and External 

Event Reporting 
 
Through direct observation, data reviews, and interviews with licensee representatives, the SIT 
evaluated immediate and short-term actions taken by the licensee.  This evaluation included 
review of the immediate actions taken by the licensee and the continuing actions to determine 
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the location of the material.  The SIT reviewed the licensee’s evaluation of employee MC&A 
training and the plant conditions that could have contributed to the event.  The licensee’s 
immediate and short-term corrective actions attempted to (1) locate the unaccounted for 
material; (2) reinforce the importance of MC&A processes and procedures; (3) determine if this 
event was caused by or part of a deliberate malicious act.   
 
As noted above, upon the initial discovery of the item control anomaly, the licensee began a 
series of searches for the unaccounted for polypak and its contents.  The scope of each 
subsequent search expanded until the entire plant was searched.  The licensee also initiated a 
100% inventory of all 7” polypaks in the facility.  These searches included the opening and 
examination of personnel storage lockers.  Ultimately, the empty polypak was apparently 
discovered in the loft area above the IFBA manufacturing area.  The searches failed to discover 
any physical evidence of the missing fuel pellets and the licensee concluded that the material 
most likely remained in the facility and was processed as scrap.  
 
The SIT interviewed licensee personnel, reviewed MC&A computer records, examined the 
unlabeled polypak along with polypaks B85402 and B85404 in the licensee’s metallurgical 
laboratory.  The SIT verified that the label backing tear patterns for each polypak was unique 
and appeared to match the tear pattern of the corresponding label.  The SIT also reviewed the 
licensee’s MC&A records and verified that the labels were created at the same time and date 
and were subsequently printed as a single batch of labels.  The SIT concluded that the polypaks 
and the MC&A records were evidence that strongly suggested that the unlabeled polypak 
discovered in the loft area above the IFBA manufacturing area was polypak B85403 and that 
the polypak itself had remained on site.   
 
The SIT evaluated the licensee’s fence line radiation survey.  This evaluation included a field 
demonstration of the survey equipment used to determine its ability to detect single pellets of 
similar enrichment to the unaccounted for material.  The primary radiation emitted by uranium 
fuel is short-ranged alpha radiation along with a small amount of low-energy x-ray and gamma 
radiation.  An adequate survey would have required use of a sensitive radiation survey 
instrument, moved slowly, and in close proximity to the surface being surveyed.   
 
SIT members observed plant heath physics personnel demonstrate how the survey was 
performed and noted that the instrument used was moved at a moderate speed several inches 
above the surface of the ground.  As used, the SIT determined that the Laurus Model FH 40 
survey instrument fitted with a “teletector”-style Geiger-Mueller detector used had insufficient 
sensitivity to reliably detect the presence of individual fuel pellets, especially in areas of low 
vegetation such as grass.  The SIT concluded that the initial fence line radiation survey would 
not have reliably detected presence of individual low enrichment fuel pellets.   
 
In response to this observation, the licensee procured additional radiation survey instruments.  
These survey instruments were Eberline E-600 scalers with SHP38AB zinc sulfide (ZnS) 
scintillation detectors.  ZnS detectors are specifically designed to detect and measure alpha 
radiation that is the primary radiation emitted by new uranium fuel.  The SIT observed these 
instruments demonstrated increased sensitivity and faster response times and that the 
instruments would have been able to detect an individual fuel pellet in a grassy environment.  
The SIT observed some of the licensee’s resurvey of the CAA fence line using these 
instruments.  The SIT determined that the instrumentation used and the survey techniques used 
would have detected the presence of individual fuel pellets in the environments found along the 
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fence line.  The licensee resurveyed the entire CAA boundary and no evidence of fuel pellets 
was found. 
 
The SIT assessed the physical security measures on site to ensure that special nuclear material 
was not removed from the facility.  The SIT verified that the measures used along with the 
methods and frequency at which the licensee assessed these measures were in compliance 
with NRC requirements.   
 
Through discussions with licensee staff including workers in the IFBA manufacturing area, the 
SIT verified that the licensee suspended IFBA operations shortly after it was determined that the 
unaccounted for material could not be located.  The licensee then retrained and requalified IFBA 
employees working on all three shifts in applicable MC&A procedures.  Through review of 
training records, the SIT verified that all plant employees assigned to IFBA had been retrained 
in applicable MC&A requirements and procedures.  The SIT further determined that plant 
management conducted “team-building” sessions with all IFBA personnel to discuss and 
consider potential process enhancements.  As a result of this and other review activities, the 
licensee modified item control procedures in IFBA to ensure consistent creation and 
consumption of items to more reliably track the movement of fuel through the IFBA area.   
 
The SIT determined that the licensee also expanded the duration and scope of turnover 
meetings between representatives of off-going and on-coming manufacturing personnel to 
increase the awareness of floor personnel of fuel handling activities being conducted during 
their shift.  SIT interviews with a number of individuals that worked on the IFBA floor indicated 
that they felt these expanded turnovers were effective in increasing their knowledge of fuel 
handling activities in their work area.   
 
In response to this event, the licensee performed a material balance for the IFBA area.  This 
material balance was performed as part of the licensee’s effort to prove the pellets had 
remained within the CFFF and were subsequently processed as scrap.  The licensee concluded 
that the material balance did demonstrate that the unaccounted for fuel pellets remained in the 
facility.  As part of its annual inventory, the licensee performs a material balance for the entire 
plant.  However, the facility and its MC&A processes were not designed in a manner to readily 
facilitate the performance of a material balance calculation for a single area of the facility.   
 
The SIT reviewed the licensee material balance and found that in general, the techniques used 
by the licensee were consistent with MC&A accounting standards.  However, due to the 
uncertainties associated with various measurements, assumptions and corrections the licensee 
used to perform this material balance calculation, the SIT concluded that the results of the 
material balance neither proved nor disproved the material remained within the IFBA area.  The 
detailed information regarding the NRC review of this material balance is included in enclosure 
3.  Details of this review are being withheld from public disclosure in accordance with 10 CFR 
2.390(d). 
 
10 CFR 74.31(a) requires, in part, that each licensee who is authorized to possess and use 
more than one effective kilogram of special nuclear material of low strategic significance, shall 
implement and maintain a Commission approved material control and accounting system that 
will achieve the following objectives: 
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 (1) Confirm the presence of special nuclear material; 
 (2) Resolve indications of missing material; and, 
 (3) Aid in the investigation and recovery of missing material. 
 
10 CFR 74.31(c)(6) further requires, in part, that each licensee maintain current knowledge of 
items when the sum of the time of existence of an item, the time to make a record of the item, 
and the time necessary to locate the item exceeds 14 days.  The failure to maintain current 
knowledge of the special nuclear material in Item B85403 was indentified by the SIT as a URI 
(URI 70-1151/2009-005-001) 
 
The SIT reviewed the initial and follow-up event reports submitted by the licensee and the 
regulatory requirements for those reports.  The SIT also evaluated the reports prepared and 
submitted by the licensee to the NRC and determined the information provided was timely, 
accurate, and complete, and generally reflected the current state of knowledge the licensee had 
concerning the event.  The SIT concluded that these reports met NRC regulatory requirements, 
the licensee’s FNMCP, and the licensee’s procedural requirements.   
 
Conclusion 
 
The SIT concluded that the licensee’s immediate corrective actions in response to the 
unaccounted for material were adequate.  The licensee immediately shutdown manufacturing 
processes in the affected area of the facility and began searching for the missing polypak and 
its contents. Licensee personnel reacted promptly to identify and correct weaknesses in IFBA 
operational MC&A practices that may have contributed to the event.  With the exception of an 
initial fence line survey, the licensee took appropriate immediate corrective actions.  The SIT 
concluded that a subsequent fence line radiation survey was adequate to detect low enrichment 
fuel pellets if they were present near the CAA fence.   
 
The licensee modified its material accounting processes in order to perform a material balance 
in an attempt to account for the unaccounted for uranium in the IFBA area processes and 
thereby determine if the unaccounted for material had remained within these processes.  
However, the SIT concluded that the results of the material balance neither proved nor 
disproved the material remained within the manufacturing and recycling processes of the IFBA 
area.   
 
The SIT further concluded that the licensee notified the NRC of this event and that those reports 
were made in accordance with NRC requirements.     
 
3. Actual and Potential Safeguards Significance 
 
The SIT evaluated both the actual and potential safeguards significance posed by the licensee’s 
inability to account for the licensed material.  The term safeguards describes an integrated 
system of physical protection, material accounting, and material control measures designed to 
deter, prevent, detect, and respond to unauthorized possession, use, or sabotage of source, 
special, or other nuclear materials as controlled by United States laws and treaties.   
 
While as earlier noted, it could not be proven conclusively that the unaccounted for material had 
not left CFFF, the SIT determined that the following observations indicated that the most likely 
event was that the material was not removed from the facility, but was placed into the licensee’s 
scrap recovery process:  
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• The circumstances of this event as determined by the SIT were not consistent with an 

attempt to remove special nuclear material from the site. 
 
• The SIT found no evidence through interviews of plant personnel, examination of plant 

facilities, observations of licensed activities or review of records of any intent to remove 
material from the site and,   

 
• The SIT found no evidence of any attempt to take the special nuclear material across any 

site boundary. 
 
Through review of records, interviews of licensee personnel and direct observation of selected 
aspects of the licensee security program, the SIT found no specific evidence that indicated or 
suggested that the licensee had experienced any degradation of its physical protection program.  
Generally, the actual safeguards significance regarding physical protection would be determined 
based on a specific failure of the licensee’s physical protection program.  Therefore, if material 
was simply relocated from one area to another within the facility, as is believed to have been in 
this case, there would have been no failure of the licensee’s physical protection processes.  
Accordingly, the SIT concluded that this event had a low probability of actual safeguards 
significance.   
 
The SIT used guidance from NRC Regulatory Guide 5.59 to assess the potential safeguards 
consequences of this event.  This document provides NRC applicants and licensees with 
guidance regarding physical protection for facilities like the CFFF that protect SNM of low 
strategic significance.  This guidance identifies a gross theft or loss as an event that involves 
approximately 75 kg or greater of U235.  Accordingly, an event involving less than 75 kg of SNM 
would be characterized as a minor theft or loss.  Licensees are expected to detect a single 
gross theft prior to it leaving the Controlled Access Area boundary.  It is further expected that a 
minor theft would be detected by a licensee’s security and/or MC&A program prior to it reaching 
a gross theft quantity.  Generally, licensees that possess SNM of low strategic significance have 
plans that are designed so that minor thefts would be detected using their annual physical 
inventories, periodic MC&A item monitoring activities, and employee observations.   
 
The SIT determined that the radiation emitted from the unaccounted for material was only 
slightly above normal background radiation levels, and that the resulting minimal radiation 
exposure consequences from use of this material in a radiological dispersal device made it 
unlikely that it would be diverted for malicious purposes.  In addition, the unaccounted for 
material was low enrichment with respect to U235 that made the material unsuitable for use in a 
nuclear weapon.  The scenario most supported by the information gathered by the SIT 
suggested that this event was the result of a deliberate act.  The specific motive was not likely 
related to an attempt to divert material.  Accordingly, the SIT concluded that this event had low 
potential safeguards significance.   
 
Conclusion 
 
The SIT concluded that there was no evidence that the event had any actual safeguards 
significance.  Based upon the small amount of special nuclear material involved, along with its 
general unsuitability for malicious use and the lack of any evidence that special nuclear material 
had actually been diverted, the SIT further concluded that this event had low potential 
safeguards significance.   
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4. Risk to Workers, the Public and Environment 
 
The SIT evaluated both the actual and potential risk significance posed by the licensee’s 
inability to account for the licensed material.  The unaccounted for material was in the form of 
finished uranium oxide fuel pellets.  In this form, the unaccounted for material did not pose a 
significant radiation hazard.  The principle radiation emitted by recently manufactured fuel 
pellets is alpha radiation.  Alpha radiation does not pose an external radiation hazard since it 
has a range of only a few inches and cannot penetrate the skin.  Uranium fuel pellets also emit 
low levels of low energy x-ray and gamma radiation.  Since uranium has a density greater than 
lead, the uranium pellet itself self-absorbs most of the emitted alpha and gamma radiation.   
Although not directly comparable, a person standing 1 foot away from the unaccounted for fuel 
pellets for an hour would receive less than ten percent of the radiation they would receive from a 
chest x-ray.   
 
Chemically, uranium behaves the same as other heavy metals such as lead.  The organ of 
concern for uranium is the kidney, where may be concentrated and cause renal damage.  The 
chemical toxicity of uranium is considered much more significant than its radiological toxicity at 
the enrichment levels found at a commercial nuclear fuel fabrication facility such as the CFFF.  
Uranium fuel pellets are a chemically stable, hard, ceramic-like material.  The SIT determined 
that the unaccounted for material in the form of fuel pellets could not be readily inhaled or 
ingested and therefore the internal hazard posed by the material was quite low, both from the 
alpha radiation and from chemical toxicity.   
 
If the unaccounted for material remained in the plant as is believed, the SIT determined that the 
small quantity of material involved would have resulted in no additional measurable risk to 
workers within the CFFF.  Further, the SIT determined that the low radiation levels associated 
with this small quantity of material would have posed a low safety risk to members of the public 
if the material was released into the public domain.   
 
Uranium fuel pellets are insoluble in water, which minimized the potential impact of an 
accidental or intentional release of the fuel pellets into the environment.  The quantity of 
unaccounted for material was not enough to result in a criticality event.  No system containing 
11.42 kg of 4.8 percent enriched uranium oxide fuel pellets could be made to achieve criticality 
(either prompt or delayed criticality) under any anticipated credible conditions.   
 
Conclusion 
 
While it could not be conclusively proven, the SIT believed that it is likely that the unaccounted 
for material remained on site and most likely was placed into the scrap recovery process.  If the 
pellets remained on site but were not returned to the scrap recovery stream, the low radiation 
levels created by the material would not have measurably increased radiation levels within the 
plant and as a result there would be no increase in the risk to workers.  Therefore, due to the 
low radiation levels and the physical characteristics of ceramic-like low enrichment uranium fuel 
pellets, the SIT concluded this event would likely have no risk significance to workers.   
 
In the unlikely circumstances that the unaccounted for special nuclear material had been 
released to environment, either accidentally or maliciously, the SIT concluded that such a 
release would pose little or no potential risk significance to the public and the environment.  This 
conclusion takes into account the specific chemical and physical properties of the fuel pellets.   
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The SIT further concluded that the unaccounted material did not pose an actual or potential 
criticality safety risk since the mass involved was insufficient to support a nuclear criticality. 
 
5. Evaluation of the Licensee’s Root Cause Analysis 

 
Shortly after concluding that the material associated with Item B85403 could not be accounted 
for, the licensee established a Root Cause Analysis (RCA) team made up of eight individuals 
from the CFFF staff.  The SIT found that the members of the RCA team had an appropriate 
level of root cause analysis experience and training and that licensee management provided the 
team with the necessary time and resources to complete a root cause analysis.  However, as 
noted below, the SIT found an apparent lack of resources to investigate all of the human factors 
associated with this event. 
 
The SIT determined that the tools and methods used by the RCA team to determine the root 
cause for this event included an “Event and Causal Factors” chart, “Fault Tree Analysis”, 
“Evidence Matrix”, “Barrier Analysis” and “Why Tree.”  These tools and methods were used to 
develop and evaluate the scenarios the RCA team used to determine how accountability of this 
material was lost.  The RCA also reviewed and used information from: (1) the corrective action 
database for insight from any similar events, (2) the security department assessment for the 
event, (3) Westinghouse policies and procedures, (4) Westinghouse Initial Response Team 
(IRT) findings and interview statements, and (5) interviews with IFBA personnel. 
 
Due to a lack of available evidence, the RCA team concluded that it was unable to determine 
exactly how this event took place or what individual or specific action caused this event.  Using 
Fault Tree Analysis, the RCA team identified thirteen possible scenarios to explain the SNM 
being unaccounted-for in ChAMPS.  SIT review of the RCA report found that the RCA team 
gathered, documented and evaluated evidence that either supported or refuted these scenarios.  
The evaluation of these scenarios did identify several areas where improvements to the MC&A 
processes were warranted and the RCA team developed and documented proposed corrective 
actions to address the indentified process shortfalls.  
 
The RCA concluded the event was most likely the result of an intentional act, and given that no 
motive could be determined, the event’s root cause was “indeterminate.”  In general, the SIT 
found that the application of techniques and tools by the licensee’s RCA team was consistent 
with accepted investigative standards.  The SIT noted that the objective of determining the root 
cause was made more difficult by the aspect that the event apparently involved a deliberate act 
of one or more individuals and that the responsible person or persons had not stepped forward 
to offer any insight into their motive or motives. 
 
The SIT found that in response to the early determination that the event may have involved an 
intentional act, the licensee established a second investigative team under the oversight of the 
CFFF Human Resources Department.  Through review of records and interviews of personnel 
associated with this investigation, the SIT determined the team members had about 30 - 40 
hours of training in investigative techniques.  The SIT could not identify any quantitative industry 
standards to assess the training and experience of individuals conducting such internal 
investigations.  Through discussions with members of the investigative team, the SIT 
determined that the investigation was unable to determine who was responsible for the event.  
When the investigation team was disbanded, one of its members was assigned to the licensee’s 
RCA to ensure that the RCA team had access to the investigative team’s findings. 
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The SIT determined that the licensee made a credible attempt to investigate the human factors 
which contributed to the event, but did not fully evaluate these factors during its investigation.  
The SIT further determined that the licensee’s investigation may have benefited from the 
addition of investigators with more extensive training and experience in investigating events that 
involved deliberate misconduct.    
 
The licensee’s RCA proposed several corrective actions to help prevent the recurrence of a 
similar event.  The SIT reviewed each of the corrective actions and determined that the basis of 
each corrective action was adequately supported by the RCA team’s findings.  The RCA 
corrective actions focused on actions to locate the missing pellets, increase the procedural 
requirements for MC&A transactions, reinforce the importance of the MC&A process and 
increase the physical security measures to detect and/or prevent loss, theft or diversion of SNM.  
The SIT’s assessment of the licensee’s corrective actions is detailed in section 7 of this report. 
 
Conclusion 
 
The SIT concluded the techniques and methodology used by the licensee’s root cause analysis 
team were generally appropriate for the type of event being evaluated.  However, the SIT further 
concluded that additional resources devoted to investigating the organizational and human 
factors that may have created a motive for deliberate misconduct may have improved the 
licensee’s evaluation of this event.  Nevertheless this apparent weakness, the SIT generally 
concurred with the conclusions of the licensee’s root cause analysis and the proposed 
corrective actions developed on the basis of those conclusions.   
 
6.   Independent Determination of the Probable Contributing Causes of the Event 
 
The SIT completed an independent evaluation to determine the probable contributing causes of 
this event.  To complete this independent determination, the SIT evaluated aspects of the 
physical security of the CFFF, evaluated MC&A processes and procedures, and performed 
personnel interviews in the areas of IFBA, Training, Security, MC&A, Human Resources, and 
Plant Management.  This information was used to develop a timeline of the events that resulted 
in the SNM being unaccounted for.  The timeline was then used to perform an events and 
causal factors analysis.  Using the results from that events & causal factors analysis, the SIT 
then used the Management Oversight & Risk Tree (MORT) root cause analysis tool to 
determine and document the root cause of the event.  The results of the MORT analysis 
indicated that this event was apparently the result of an intentional act on the part of one or 
more employees.  However, the SIT was unable to determine who was responsible for the 
intentional act.   
 
The SIT found that there appeared to be some personal conflicts, including conflicts between 
IFBA management and IFBA operations staff.  SIT interviews of the personnel that appeared to 
be involved in these conflicts failed to reveal any specific information that suggesting any such 
conflict would have provided sufficient motive for an individual to intentionally create the 
circumstances that resulted in the material becoming unaccounted for.   
 
The SIT considered potential scenarios that may have led to the removal of the label from the 
polypak that eventually triggered the licensee’s detection of an unaccounted for item.  IFBA floor 
personnel indicated that unintentional procedural errors did occur occasionally and that plant 
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management did not respond negatively or take sanctions against individuals when such errors 
were reported.  SIT interviews of IFBA personnel revealed that the applicable MC&A procedures 
are well understood by the licensee staff and a MC&A bar coded label would not have been 
removed without being retired within the MC&A program.  Additionally, personnel interviewed 
indicated that a polypak with a removed label would have been stored on a first floor rack in the 
IFBA area, that there would be no reason to store the empty polypak in the loft, and that there 
are normally very infrequent reasons for personnel to access the loft.  Generally, licensee 
personnel interviewed did not believe that removal of the polypak label and storage of the 
polypak in the loft was an unintentional error.  
 
On the basis of these interviews, the SIT determined that there was not any likely or plausible 
operational reason or explanation for the label to be removed from the polypak.  The SIT also 
ruled out the possibility that the label was removed to conceal an otherwise unintentional 
procedural error on the part of an IFBA employee since polypaks were not being handled at that 
time.  Additionally, the SIT determined that plant management did not respond negatively or 
take sanctions against individuals when MC&A errors were reported.  The SIT further 
determined that there was not any likely or plausible operational reason or explanation for the 
polypak to be moved to the IFBA loft.  
 
Conclusion 
 
The SIT’s independent determination of probable contributing causes agreed with the results of 
the licensee RCA team, in that the most probable cause of this event was a deliberate act.  
However, the SIT was not able to determine the identity of the individual or individuals 
responsible for the event.  The SIT concurred with the licensee that the material in the polypak 
was most likely placed into the scrap recovery process. 
 
7.  Determination of the Adequacy of the Licensee’s Planned Actions to Prevent     

Recurrence 
 
The licensee determined the most probable cause of this event to be a deliberate act by an 
individual or individuals.  The licensee’s root cause analysis stated while the corrective actions 
identified do not definitively eliminate the indeterminate root cause identified for this issue, they 
do reduce the likelihood of a repeat event.  Corrective actions to prevent recurrence included:  
 

(1) implementation of expanded IFBA operator to operator shift change briefs;  
(2) assessment of the implementation of permanent MC&A labels;  
(3) development and implementation of a comprehensive annual training program on 

“Continual Behavior Observation Training”; and,  
(4) additional corrective actions related to MC&A or security measures.  Specific details 

regarding these additional corrective are included in enclosure 2.  Details of related to 
MC&A or security actions are being withheld from public disclosure in accordance with 
10 CFR 2.390(d). 

 
Through review of licensee records and through interviews of IFBA personnel, the SIT was able 
to verify the implementation of expanded IFBA shift change briefs, and noted evidence of 
improved engagement and ownership on the part of IFBA floor personnel in ensuring that 
special nuclear material was properly handled and accounted for.  The remainder of the 
corrective actions had not yet been implemented.  The SIT determined that the completed 
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actions appeared to have a positive effect, and that all of the actions taken together, were likely 
to be effective in helping prevent the future recurrence of this type of event.   
 
Conclusion 
 
In general, the SIT agreed with the licensee, in that the root cause is indeterminate due to a lack 
of evidence explaining the specifics of this event.  The licensee did, however, develop corrective 
actions to address the most probable causes of this event.  The SIT concluded that the 
corrective actions proposed or implemented by the licensee were appropriate.  The SIT 
concluded that notwithstanding the lack of detailed information regarding the root cause of this 
event, the corrective actions proposed or implemented by the licensee were likely to be effective 
in helping prevent the future recurrence of this type of event.   
 
8. Exit Meeting 
 
During the course of the inspection, the SIT provided members of the plant staff and 
management with summaries of inspection findings on June 5, July 2, July 15 and on July 31, 
2009.  During these discussions, licensee representatives identified some material examined 
during the inspection relating to MC&A or to security as proprietary.  NRC determined that a 
limited amount of information normally considered to be proprietary in accordance with 10 CFR 
2.390(d) would be included in the public exit meeting and in the public portion of this report. 
Detailed information concerning MC&A procedures or physical security at the facility was 
included in this report in enclosures 2 and 3, which will not be made publicly available.  The SIT 
presented the inspection results to members of the plant staff and management at a public 
meeting conducted on October 1, 2009 at the South Carolina State Museum in Columbia, SC.  
The plant staff acknowledged the findings presented. 
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Partial list of persons contacted or interviewed 
 
1. Cary Alstadt    19. Marc Rosser 
2. June Kerr     20. Rod Likes 
3. Gerry Couture    21. Trent Greene 
4. Dave Precht    22. Tony Hanes 
5. Phil Stroud     23. Bryan Lunsford 
6. Tommy Shannon    24. Wesley Wade 
7. Carlos Mays    25. Shaun Halford 
8. Andres Moreno    26. Tamica Green 
9. Steve Carver    27. Barbara Brooks 
10. Rick Foote     28. Krystal Jones 
11. Willie Sutton    29. Chris Barnes 
12. Perry Christiano    30. Paul Threat 
13. Larry Thompson    31. Mike Branham 
14. Bobby Castor    32. Robert Ley 
15. Andrew Simmons         33. Suzanne Ani 
16. Mike Harrison    34. John Hentschel 
17. Melvin Irving    35. Dan Colwell 
18. Nancy Parr 
 
NRC Inspection Procedures Used 
 
1. IP 88003 (Reactive Inspection for Events at Fuel Cycle Facilities) 
2. IP 93812 (Special Inspection) 
 
List of Acronyms used 
 
1. SIT – Special Inspection Team 
2. NRC – Nuclear Regulatory Commission 
3. IFBA – Integral Fuel Burnable Absorber 
4. MC&A – Material Control and Accounting 
5. SNM – Special Nuclear Material 
6. CFR – Code of Federal Regulations 
7. ADAMS – Agency Documents Access and Management System 
8. RCA – Root Cause Analysis 
9. IRT – Initial Response Team 
10. ChAMPS – Chemical Area Manufacturing Process System 
11. CRMS – Common Rod Manufacturing System 
12. MORT – Management Oversight and Risk Tree 
13. HOO – Headquarters Operations Office 
14. CFFF – Columbia Fuel Fabrication Facility  
15. PWR – Pressurized Water Reactor 
16. BWR – Boiling Water Reactor 
17. FNMCP - Fundamental Nuclear Material Control Plan 
18. CAA – Controlled Area Access Area 
 
 



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

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


