
 
 

 
 
 

November 3, 2010 
 
 
 
Surendra K. Gupta, Ph.D., President 
American Radiolabeled Chemicals 
101 ARC Drive 
St. Louis, MO  63146 
 
SUBJECT: NRC ROUTINE INSPECTION REPORT NO. 030-20567/10-03(DNMS) AND 

NOTICE OF VIOLATION – AMERICAN RADIOLABLELED CHEMICALS 
 
Dear Dr. Gupta: 
 
On August 2 through 6, 9, and 10, 2010, the U. S. Nuclear Regulatory Commission (NRC) 
conducted a routine inspection at your St. Louis, Missouri facility, with continued in-office review 
through October 4, 2010.  The in-office review included receipt and review of information that 
was unavailable during the on-site inspection including, but not limited to, air sampling data that 
was used to determine compliance with public dose limits.  A final exit meeting was held 
between Robert Gattone of my staff and Regis Greenwood of your staff on October 4, 2010. 
 
This inspection was an examination of activities conducted under your license as they relate to 
safety and compliance with the Commission’s rules and regulations and with the conditions of 
your license.  Within these areas, the inspection consisted of selected examination of 
procedures and representative records, observations of activities, and interviews with 
personnel. 
 
Based on the results of the inspection, the NRC has determined that three Severity Level IV 
violations of NRC requirements occurred.  The violations were evaluated in accordance with the 
NRC Enforcement Policy.  The current Enforcement Policy is included on the NRC’s website at 
http://www.nrc.gov/about-nrc/regulatory/enforcement/enforcement-pol.html.  The violations 
involve:  (1) failure to conduct removable contamination surveys in controlled areas and 
contamination areas at the end of the week prior to cleaning and at the start of the week after 
cleaning; (2) use of fume hoods with face velocities that were less than 100 feet per minute; and 
(3) failure to conduct an appropriate survey of radioactive materials in air effluents released to 
unrestricted and controlled areas to demonstrate compliance with dose limits to members of the 
public.   
 
The violations are cited in the enclosed Notice of Violation (Notice) and the circumstances 
surrounding them are described in detail in the subject inspection report.  The violations are 
being cited in the Notice because they were identified by the NRC inspector.   
 
You are required to respond to this letter and should follow the instructions specified in the 
enclosed Notice when preparing your response.  The guidance in NRC Information  
Notice 96-28, "Suggested Guidance Relating to Development and Implementation of Corrective 
Action," may be helpful.  You can find the information notice on the NRC website at:  
http://www.nrc.gov/reading-rm/doc-collections/gen-comm/info-notices/ 1996/in96028.html.
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If you have additional information that you believe the NRC should consider, you may provide it 
in your response to the Notice.  The NRC will use your response, in part, to determine whether 
further enforcement action is necessary to ensure compliance with regulatory requirements. 
 
Furthermore, the NRC has identified additional examples of American Radiolableled Chemicals’ 
(ARC) weak safety culture beyond those previously identified and documented in NRC 
Inspection Report No. 030-20567/09-04(DNMS).  The NRC also identified a weak Safety 
Conscious Work Environment (SCWE) at ARC.  As stated in the enclosed NRC Regulatory 
Issue Summary (RIS) 2005-18, “Guidance for Establishing and Maintaining a Safety Conscious 
Work Environment,” a strong safety culture is described as the “necessary full attention to safety 
matters.”  A strong safety culture is also often described as having a “safety-first focus.”  
Attributes include the safety-over-production principle, procedural adherence, and conservative 
decision-making.   
 
The inspector identified several examples of a weak safety culture and a weak SCWE, including 
failure to implement all of the actions that were committed to for improving safety culture and 
SCWE, prolonged delay in implementing a policy for consequences associated with failure to 
fully implement Standard Operating Procedures (SOPs), failure to conduct timely status checks 
of fire extinguishers, failure to maintain hardware needed to effectively collect rain water from 
the roofs of buildings to allow the water to be analyzed for radioactivity prior to release to the 
environment, and failure to follow through with a commitment to add building air effluent stack 
surfaces and the sand below them to the periodic survey schedule.  These examples of a weak 
safety culture and SCWE are discussed in Section 4.2.b. of the subject inspection report.   
 
The NRC expects licensee management to be responsible for oversight of licensed activities 
and for ensuring compliance with NRC requirements.  While following up on ARC’s actions 
taken to prevent several violations that were cited as a result of inspections that were done 
since October 2009, and actions taken to address the safety culture weakness, the inspector 
noted that you relied on the Radiation Safety Officer (RSO) and other staff to implement 
corrective actions to prevent similar violations and improve safety culture/SCWE without 
independently verifying whether the corrective actions were implemented.  Your reliance on the 
RSO and other staff to implement corrective actions to prevent similar violations and improve 
safety culture/SCWE without independently verifying whether the corrective actions were 
implemented may be indicative of poor management oversight of the radiation protection 
program.   
 
Therefore, in addition to responding to the violations cited in the Notice, the NRC is requesting 
that you provide specific actions that have been or will be taken to enhance ARC’s safety 
culture and SCWE.  Additionally, describe the actions taken or planned to enhance 
management involvement and oversight of the radiation safety program and ensure that the 
program is properly implemented.  The enclosed NRC Regulatory Issue Summary 2005-18 is 
provided for your consideration in developing your response to the concern about a weak safety 
culture and a weak SCWE. 
 
In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2.390 of the NRC's 
“Rules of Practice,” a copy of this letter, its enclosures, and your response, will be made 
available electronically for public inspection in the NRC Public Document Room or from the 
NRC’s Agencywide Documents Access and Management System (ADAMS), accessible from 
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the NRC website 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.   
 

Sincerely,  
 
/RA/ 
 
 
Steven A. Reynolds, Director 
Division of Nuclear Materials Safety 

 
Docket No.  030-20567 
License No. 24-21362-01 
 
Enclosures:  
1.  Notice of Violation  
2.  Inspection Report 030-20567/10-03(DNMS)  
3.  NRC Regulatory Issue Summary 2005-18 
 
cc w/encls: Regis Greenwood, Radiation Safety Officer 
  State of Missouri 
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NOTICE OF VIOLATION 
 
American Radiolabeled Chemicals, Inc.    Docket No. 030-20567 
St. Louis, Missouri       License No. 24-21362-01 
 
During an U.S. Nuclear Regulatory Commission (NRC) inspection conducted on  
August 2 through 6, 9, and 10, 2010, with continued in-office review through October 4, 2010, 
violations of NRC requirements were identified.  In accordance with the NRC Enforcement 
Policy, the violations are listed below: 
 

A. Condition 22 of NRC License No. 24-21362-01 requires, in part, that the licensee 
conduct its program in accordance with the statements, representations, and procedures 
contained in its letter to the NRC dated March 24, 2005.  The letter contains Standard 
Operating Procedure (SOP)-16; “Radioactive Contamination Control Program” dated 
January 7, 2005.  Item 1.0 of SOP-16 states, in part, that representative removable 
contamination surveys are required in Controlled Areas and Restricted Areas.  Item 2.0 
of SOP-16 states, in part, that wipe surveys are taken in Controlled Areas to assure that 
radioactivity has been contained within restricted areas, and wipe surveys are performed 
to determine the “worst case” conditions in restricted areas.  In addition, Item 2.1 of 
SOP-16 states that the frequency of Controlled Area surveys is the same as that for 
Contamination Areas, which is the end of the week prior to cleaning (last workday of the 
week, usually Friday), and at the start of the week, after cleaning (usually Monday 
morning).   

 
Contrary to the above, from approximately November 2009 until August 2, 2010, the 
licensee failed to conduct removable contamination surveys in controlled areas and 
contamination areas at the end of the week prior to cleaning and at the start of the week 
after cleaning.  Specifically, the licensee had not conducted removable contamination 
surveys of the exterior surfaces of the air exhaust stacks on Buildings 100/200 and 300 
or the sand below the stacks, which were controlled areas, from approximately 
November 2009 until August 2, 2010.  In addition, the licensee had not conducted 
removable contamination surveys of “work areas” inside Restricted Contamination Areas 
(e.g., the interior of fume hoods and the inside of spill trays) as of August 6, 2010. 

 
This is a Severity Level IV violation (Supplement 6.3). 

 
B. Condition 22 of NRC License No. 24-21362-01 requires, in part, that the licensee 

conduct its program in accordance with the statements, representations, and procedures 
contained in its letter to the NRC dated March 24, 2005.  The letter contains SOP-09; 
“Hood Face Velocity Maintenance Program” dated December 17, 2004.  Item 3.0 of 
SOP-09 states, in part, that hoods cannot be used with a face velocity that is less than 
100 feet per minute (FPM).  
 
Contrary to the above, on August 5 and 9, 2010, the licensee used fume hoods with face 
velocities that were less than 100 FPM.  Specifically, on August 5, 2010, a High-
Performance Liquid Chromatography (HPLC) fume hood was used with a face velocity 
of less than 50 FPM.  In addition, on August 9, 2010, a fume hood was used with a face 
velocity of less than 0 FPM such that the fume hood was at positive pressure.   

 
This is a Severity Level IV violation (Supplement 6.3). 
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C. Title 10 of the Code of Federal Regulations (10 CFR) 20.1501 requires that each 
licensee make or cause to be made surveys that may be necessary for the licensee to 
comply with the regulations in Part 20 and that are reasonable under the circumstances 
to evaluate the extent of radiation levels, concentrations or quantities of radioactive 
materials, and the potential radiological hazards that could be present.   

 
Title 10 CFR 20.1302 requires, in part, that the licensee shall; (1) make appropriate 
surveys of radioactive materials in effluents released to unrestricted and controlled areas 
to demonstrate compliance with the public dose limits; and (2) demonstrate by 
measurement or calculation that the total effective dose equivalent to the individual likely 
to receive the highest dose from the licensed operation does not exceed the public dose 
limit.  

 
Contrary to the above, from approximately January 2005 through August 6, 2010, the 
licensee failed to conduct an appropriate survey of radioactive materials in air effluents 
released to unrestricted and controlled areas to demonstrate compliance with dose limits 
to members of the public.  Specifically, the licensee’s method of averaging the 
concentration of radioactive materials in each of four controlled area zones within 
Building 400 for each air sampling period was inadequate because the air was not mixed 
before entering the breathing areas in each of the four zones.  

 
This is a Severity Level IV violation (Supplement 6.7). 

 
Pursuant to the provisions of 10 CFR 2.201, American Radiolabeled Chemicals is hereby 
required to submit a written statement or explanation to the U.S. Nuclear Regulatory 
Commission, ATTN:  Document Control Desk, Washington, DC 20555-0001, with a copy to the 
Regional Administrator, Region III, within 30 days of the date of the letter transmitting this Notice 
of Violation (Notice).  This reply should be clearly marked as a “Reply to a Notice of Violation” 
and should include for each violation:  (1) the reason for the violation, or, if contested, the basis 
for disputing the violation or severity level; (2) the corrective steps that have been taken and the 
results achieved; (3) the corrective steps that will be taken to avoid further violations; and (4) the 
date when full compliance will be achieved.  Your response may reference or include previous 
docketed correspondence, if the correspondence adequately addresses the required response.  
If an adequate reply is not received within the time specified in this Notice, an Order or a 
Demand for Information may be issued as to why the license should not be modified, 
suspended, or revoked, or why such other action as may be proper should not be taken.  Where 
good cause is shown, consideration will be given to extending the response time. 
 
If you contest this enforcement action, you should also provide a copy of your response, with 
the basis for your denial, to the Director, Office of Enforcement, U. S. Nuclear Regulatory 
Commission, Washington, DC 20555-0001. 
 
Because your response will be made available electronically for public inspection in the NRC 
Public Document Room or from the NRC’s Agencywide Documents Access and Management 
System (ADAMS), accessible from the NRC website at http://www.nrc.gov/reading-rm/ 
adams.html, to the extent possible, it should not include any personal privacy, proprietary, or 
safeguards information so that it can be made available to the public without redaction.  If 
personal privacy or proprietary information is necessary to provide an acceptable response, 
then please provide a bracketed copy of your response that identifies the information that 
should be protected and a redacted copy of your response that deletes such information.  If you 
request withholding of such material, you must specifically identify the portions of your response 
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that you seek to have withheld and provide in detail the bases for your claim of withholding (e.g., 
explain why the disclosure of information will create an unwarranted invasion of personal 
privacy or provide the information required by 10 CFR 2.390(b) to support a request for 
withholding confidential commercial or financial information).  If safeguards information is 
necessary to provide an acceptable response, please provide the level of protection described 
in 10 CFR 73.21.  If Classified Information is necessary to provide an acceptable response, 
please provide the level of protection described in 10 CFR Part 95. 
 
In accordance with 10 CFR 19.11, you may be required to post this Notice within two working 
days. 
 
Dated this 3rd day of November 2010. 
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 U.S. NUCLEAR REGULATORY COMMISSION 
 
 REGION III 
 
 

Docket No.:   030-20567 
 
 

License No.:   24-21362-01 
 
 

Report No.:   030-20567/10-03(DNMS) 
 
 

Licensee:    American Radiolabeled Chemicals 
 
 

Facilities:    100 and 104 ARC Drive 
St. Louis, Missouri 

 
 

Inspection Dates:  August 2-6, 9, and 10, 2010 
    Continued in-office review through October 4, 2010 

 
 

Preliminary Exit Meeting: August 10, 2010 
 
 

Final Exit Meeting:  October 4, 2010 
  

 
Inspector:    Robert G. Gattone, Jr., Senior Health Physicist 

 
 

Approved By:   Tamara E. Bloomer, Chief 
Materials Inspection Branch   
Division of Nuclear Materials Safety 
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EXECUTIVE SUMMARY 
 

American Radiolabeled Chemicals 
NRC Inspection Report 030-20567/10-03(DNMS) 

 
During a routine inspection, the inspector identified three violations involving:  (1) failure to 
conduct removable contamination surveys in controlled areas and contamination areas at the 
end of the week prior to cleaning and at the start of the week after cleaning; (2) use of fume 
hoods with face velocities that were less than 100 feet per minute; and (3) failure to conduct an 
appropriate survey of radioactive materials in air effluents released to unrestricted and 
controlled areas to demonstrate compliance with dose limits to members of the public. 
 
The licensee’s immediate corrective actions to prevent similar violations included:   
(1) committing to conduct the removable contamination surveys in controlled areas and 
contamination areas at the end of the week prior to cleaning and at the start of the week after 
cleaning, as required; (2) stopping use of fume hoods with face velocities that were less than 
100 feet per minute; (3) committing to not use fume hoods that have face velocities that are less 
than 100 feet per minute; and (4) committing to conduct appropriate surveys of radioactive 
materials in air effluents released to unrestricted and controlled areas to demonstrate 
compliance with dose limits to members of the public.  
 
In addition to the violations, the inspector identified additional examples of the previously 
identified concern about the licensee’s weak safety culture.  The inspector also identified 
examples of a concern about the licensee’s weak Safety Conscious Work Environment (SCWE) 
and a need for increased licensee management oversight of the radiation protection program. 
 



 

Enclosure 2 3

Report Details 
 
1 Program Overview 

 
Licensed Activities and Inspection History 

 
The U.S. Nuclear Regulatory Commission (NRC) License No. 24-21362-01 authorizes 
American Radiolabeled Chemicals (licensee) to manufacture and synthesize 
radiolabeled chemicals for distribution to authorized persons.  The licensee possessed 
approximately 10,000 curies of hydrogen-3 and 200 curies of carbon-14.  Nearly  
100 percent of the licensee’s radioactive material was hydrogen-3 and carbon-14.  
Radiolabeled chemical synthesis involved use of high specific activity hydrogen-3 and 
carbon-14 labelled organic chemicals.  Most licensed activities were conducted in 
Buildings 100/200 and 300.  Building 100/200 and Building 300 each had a single stack 
for release of radioactive air effluents.  Building 400 was primarily used for offices and 
conference rooms. 
 
A Health Physics Technician reported to the licensee’s Radiation Safety Officer (RSO).  
A recently hired Health Physicist served as an “Assistant to the RSO” as part of the 
licensee’s training of the individual to become the licensee’s RSO in about one year.  
The RSO reported to the licensee’s President who also served as the Chairman of the 
Radiation Safety Committee (RSC) and an authorized user.  Three additional authorized 
users reported to the licensee’s president.   
 
The NRC last inspected the licensee during a routine inspection that was conducted on 
November 16 through 20, 2009, with continued in-office review through January 5, 2010.  
As a result, the NRC issued a Notice of Violation dated February 4, 2010, citing five 
violations involving failure to:  (1) enter the monitored individuals’ weekly bioassay 
results into a spreadsheet to determine, for each monitored individual, the average 
weekly millirem dose, the quarterly millirem dose, and the running yearly millirem dose 
for each radionuclide; (2) post the roofs of some buildings, that were restricted areas, 
with signs worded, “Restricted Area, Authorized Personnel or Escorted Visitors Only;”  
(3) issue periodic notices or directives to make laboratory personnel aware of 
management’s commitment to keep occupational exposures and exposures to other 
individuals within current as low as is reasonably achievable (ALARA) guidelines;  
(4) attempt to determine the source and the cause in response to several survey results 
that were greater than 10 times the statistically significant difference above background 
level; and (5) conduct a hands survey upon leaving a lab.  In addition, the inspector 
identified several examples of a weak safety culture, including repeated cases of 
contaminated work stations, repetitive off-normal events involving the same personnel in 
the same areas with ineffective action to correct the behavior and/or conditions that 
produced the problems, and non-conservative decision-making regarding removal of 
booties used for contamination control.  The inspector also identified Open Items 
pertaining to the licensee’s method of determining radiation dose from bioassay samples 
and issues associated with radiation surveys.  On March 30, 2010, the NRC completed 
its review of the Open Item pertaining to the licensee’s method of determining radiation 
dose from bioassay samples and determined that the licensee’s method was adequate; 
therefore the Open Item was closed.  As a result of its review of that Open Item, the 
NRC issued a Notice of Violation dated March 30, 2010, citing a violation involving 
failure to restrict an individual from further work with radionuclides after the individual 
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exceeded the 100 millirem bioassay action level for acute exposures until the individual’s 
dose rate fell below 50 millirem per week based on two consecutive samples. 
 
The NRC previously inspected the licensee during a reactive inspection that was 
conducted on October 27 and 28, 2009, to review the circumstances surrounding a 
leaking hydrogen-3 source event.  As a result, the NRC issued a Notice of Violation 
dated December 28, 2009, citing six violations involving:  (1) unauthorized use of 
licensed material; (2) failure of the RSO to make a safety evaluation of the use of 
material;  (3) failure of the RSC to make a safety evaluation of the use of material;  
(4) failure of the RSC to review a protocol for the handling of licensed material; (5) failure 
of the RSC to meet during the months of June and July of 2009; and (6) failure to 
provide adequate training to BettaBatt employees. 
 
The NRC previously inspected the licensee during a reactive inspection that was 
conducted on October 20 through 22 and November 4 through 5, 2009, with continued 
in-office review through April 8, 2010.  The purpose of the inspection was to evaluate 
ARC’s activities relating to characterization of soils in outdoor areas of the site and to 
determine if the activities were conducted safely and in accordance with NRC 
requirements.  As a result, the NRC issued a Notice of Violation dated  
February 18, 2010, citing three violations involving failure to:  (1) identify and evaluate 
the associated hazards of known contamination in outdoor areas of the licensee’s site; 
(2) require the use of protective clothing in a contaminated area; and (3) ensure 
adequate survey of an individual’s hands after performing decontamination work in one 
of the production buildings.  In addition, the NRC issued a Notice of Violation dated 
April 16, 2010, citing a violation involving failure to limit the use of licensed material to 
the manufacture and synthesis of radiolabeled chemicals for distribution. 
 
The NRC previously inspected the licensee from March 31 to April 1, 2009, with 
continued in-office review through June 9, 2009.  The inspection included review of 
corrective actions taken for violations that were identified during an inspection conducted 
from January 22, 2008, through March 26, 2008, and involved failure to:  (1) secure from 
unauthorized removal or limit access to licensed material in an aggregate quantity 
greater than 1000 times Appendix C to Title 10 Code of Federal Regulations (10 CFR)  
Part 20 limits; (2) comply with license conditions related to management oversight of the 
Radiation Protection Program, including a failure to conduct monthly meetings of the 
RSC and a failure to implement timely and adequate corrective actions for issues 
identified during annual program reviews; (3) comply with license conditions related to 
radiological surveys; and (4) perform and document required investigations of 
contamination found in controlled and unrestricted areas.  The violations were cited in a 
Notice of Violation and proposed imposition of a $6,500 civil penalty dated July 22, 2008.   
 
In addition, the inspection conducted from March 31 to April 1, 2009, with continuing in-
office review through June 9, 2009, included review of the licensee’s implementation of 
the NRC’s Confirmatory Action Letter (CAL) Number 3-08-002, dated February 21, 2008.  
The CAL documented short and long-term corrective actions associated with radiation 
safety program deficiencies, including contamination control, personnel training, and 
RSC activities.  Based on the results of the inspection conducted from March 31 to  
April 1, 2009, with continuing in-office review through June 9, 2009, the NRC issued a 
Notice of Violation to the licensee dated July 21, 2009, citing a violation involving failure 
to properly wear shoe covers in contaminated areas.  In addition, the NRC issued a 
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letter to the licensee dated July 28, 2009, stating that the licensee effectively addressed 
each of the issues documented in the CAL, resulting in CAL closure. 
 

2 Radiation Surveys 
 
2.1 Inspection Scope 

 
The inspector reviewed the licensee’s radiation survey and contamination control 
activities by interviewing the RSO and selected licensee staff, reviewing selected survey 
records, observing selected licensee staff conduct radiation surveys, and conducting 
independent ambient exposure rate surveys.   
 

2.2 Observations and Findings 
 

a. Area Surveys 
 

As previously stated in Section 1, a result of the reactive inspection that was 
conducted on October 20 through 22 and November 4 through 5, 2009, with 
continued in-office review through April 8, 2010, was a cited violation involving failure 
to identify and evaluate the associated hazards of known contamination in outdoor 
areas of the licensee’s site.  Specifically, the licensee did not survey site areas 
outside of Buildings 100/200 and 300 prior to October 21, 2009, which resulted in a 
failure to identify and evaluate the associated hazards of contamination identified 
during the inspection in site soils near the buildings downspouts, in contaminated 
sands under the buildings ventilation exhaust stacks, and on the exterior of the 
buildings ventilation stacks. 
 
During follow-up of the licensee’s corrective actions to prevent a similar violation, the 
inspector noted that the licensee committed to place rain barrels under each 
downspout from the buildings roofs.  It also committed to add the run-off water to the 
periodic survey schedule and place fencing around each of the two stacks to prevent 
inadvertent access to the sand used to collect any drips from the stacks.  In addition, 
the licensee committed to add the sand and the stack surfaces to the periodic survey 
schedule.  
 
The licensee placed rain barrels under each downspout from the buildings roofs, 
added the run-off water to the periodic survey schedule, and placed fencing around 
each of the two stacks to prevent inadvertent access to the sand used to collect any 
drips from the stacks.  The licensee considered the exterior surfaces of the stacks 
and the sand below them to be Controlled Areas.  The licensee had not added the 
sand and the stack surfaces to the periodic survey schedule.  Therefore, the licensee 
had not conducted a radiation survey of the exterior surfaces of the stacks or the 
sand below them from approximately November 2009 until August 2, 2010.   
 
The licensee had “work areas” inside Restricted Contamination Areas.  The licensee 
considered the work areas consistently contaminated with high radioactivity because 
they were routinely used to handle licensed material with high specific activity.  
Examples of these work areas included the interior of fume hoods and the inside of 
spill trays.  Since the licensee considered the work areas consistently contaminated 
with high radioactivity because they were routinely used to handle licensed material 
with high specific activity, as of August 6, 2010, it did not conduct representative 
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removable contamination surveys of the work areas within the Restricted 
Contamination Areas at the end of the week prior to cleaning and at the start of the 
week, after cleaning to determine the “worst case” conditions in the restricted areas.   
 
Condition 22 of NRC License No. 24-21362-01 requires, in part, that the licensee 
conduct its program in accordance with the statements, representations, and 
procedures contained in its letter to the NRC dated March 24, 2005.  The letter 
contains Standard Operating Procedure (SOP)-16; “Radioactive Contamination 
Control Program” dated January 7, 2005.  Item 1.0 of SOP-16 states, in part, that 
representative removable contamination surveys are required in Controlled Areas 
and Restricted Areas.  Item 2.0 of SOP-16 states, in part, that wipe surveys are 
taken in Controlled Areas to assure that radioactivity has been contained within 
restricted areas, and wipe surveys are performed to determine the “worst case” 
conditions in restricted areas.  In addition, Item 2.1 of SOP-16 states that the 
frequency of Controlled Area surveys is the same as that for Contamination Areas, 
which is the end of the week prior to cleaning (last workday of the week, usually 
Friday), and at the start of the week, after cleaning (usually Monday morning).   
 
The licensee’s failure to conduct representative removable contamination surveys of 
the:  (1) exterior surfaces of the stacks and the sand below them, which were 
Controlled Areas, at the end of the week prior to cleaning and the start of the week, 
after cleaning to assure that radioactivity was contained within restricted areas from 
approximately November 2009 until August 2, 2010; and (2) work areas within the 
Restricted Contamination Areas at the end of the week prior to cleaning and at the 
start of the week, after cleaning to determine the “worst case” conditions in the 
restricted areas, is a violation of Condition 22 of the license.   
 
The RSO stated that the exterior surfaces of the stacks and the sand below had not 
been surveyed since approximately November 2009 because the area was fenced 
in.  The RSO also stated that, although the exterior surfaces of the stacks and the 
sand below them were not added to any survey schedule, he planned to do them 
annually.  In addition, the RSO stated that, if work would have been required in any 
of those areas, the sand would have been surveyed to assess radiological hazards 
prior to conducting the work.   
 
As immediate corrective action, the licensee conducted removable contamination 
surveys of the exterior surfaces of the stacks and the sand below them on  
August 3, 2010.  In response to the inspector’s inquiry, the licensee also conducted 
removable contamination surveys of the Building 100/200 and 300 gutter 
downspouts and the ground near the rain barrels.  As long term corrective action, the 
licensee committed to conduct removable contamination surveys of the exterior 
surfaces of the stacks and the sand below them at the end of the week prior to 
cleaning, and at the start of the week after cleaning, as required.   
 
The survey results for Building 300 indicated a maximum of 1,403 disintegrations per 
minute per 100 square centimeters on a rust stained surface of the stack blower.  All 
samples of the Building 100/200 gutter downspouts and the ground near the rain 
barrels were less than the licensee’s 1000 disintegrations per minute per 100 square 
centimeters action level for Controlled Areas.  The licensee decontaminated the 
areas and re-surveyed them to verify that they were below the action level.   
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The survey results for Building 100/200 showed that samples of the external 
surfaces of the stack and the sand below it exceeded the licensee’s action level and 
the highest result was 16,886 disintegrations per minute per 100 square centimeters 
on the stack.  All samples of the Building 100/200 gutter downspouts and the ground 
near the rain barrels were less than the licensee’s action level.   
 
In accordance with an NRC license requirement, the RSO conducted an 
investigation to determine the source and cause of the Building 100/200 stack survey 
results that were greater than 10 times the action level.  The RSO concluded that a 
cause of the high results was flexing of the Building 100/200 stack incident to wind 
exposure, resulting in gaps at the interface of some stack segments which allowed 
leakage of radioactive material from the inside to the outside of the stack.  In 
addition, the RSO concluded that the stack support cables had been struck by heavy 
equipment in the recent past which also flexed the stack.  During the on-site 
inspection, the RSO was researching methods to seal the gaps at the interface of 
stack segments to prevent leaking. 
 
As corrective action to address the violation involving failure to conduct 
representative removable contamination surveys of the work areas within the 
Restricted Contamination Areas, the licensee committed to conduct the surveys of 
the work areas at the end of the week prior to cleaning, and at the start of the week 
after cleaning, as required.  The inspector informed the licensee that its failure to 
conduct representative removable contamination surveys of the work areas within 
the Restricted Contamination Areas likely resulted in missed opportunities for it to 
identify problem contamination areas, identify the causes of those problem areas, 
and develop and implement actions to rectify and prevent problem areas as a means 
of improving contamination control.   
 

b. Personal Contamination Surveys 
 

During observation of a supervised user’s demonstration of how he had exited and 
entered a Restricted Contaminated Area, the inspector noted that the supervised 
user washed and surveyed his hands, and properly doffed personal protective 
equipment (PPE) prior to exiting the area.  In addition, the inspector noted that the 
supervised user properly donned PPE prior to entering the area.   
 
After observing the supervised user demonstrate how he had exited and entered a 
Restricted Contaminated Area, the inspector used his NRC survey instrument to 
conduct an independent ambient count rate survey of the individual’s body.  The 
inspector identified radioactive contamination on the individual’s body that had been 
missed by the individual’s personal survey, which was limited to his hands.  
Specifically, the inspector identified 800 counts per minute (CPM) at about 1 inch 
from the top of the individual’s head; 300 CPM at the top of both of his shoulders, 
and 200 CPM on the back of his neck.  The inspector informed the licensee that this 
finding demonstrates that limiting personal contamination surveys to the hands prior 
to exiting Restricted Contaminated Areas reduces the licensee’s potential for 
identifying personal contamination on other areas of the body.  The inspector also 
informed the licensee that limiting personal contamination surveys to the hands prior 
to exiting Restricted Contaminated Areas may be a contributing factor to its history of 
contamination control problems.   
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The licensee conducted an investigation to determine the radiation dose received by 
the supervised user as a result of the personal contamination that was identified by 
the inspector.  The licensee determined that the contamination involved carbon-14 
and it likely occurred 3 days prior to when it was identified.  In addition, the licensee 
determined that the personal contamination likely occurred when high specific 
activity was inadvertently transferred from the supervised user’s gloves to his apron 
straps and, since the apron straps brush against the individual’s head during donning 
and doffing, contamination was transferred from the apron straps to the individual’s 
head.   
 
To prevent similar contamination events, the licensee required its radiation workers 
to conduct count rate surveys of their whole body prior to going home each day.  In 
addition, the licensee required that members of its Radiation Safety staff conduct 
monthly whole body count rate surveys of the radiation workers. 
 
The licensee used the results of its investigation and Varskin to calculate the 
maximum dose received by the supervised user as a result of the personal 
contamination.  The licensee determined that the supervised user received a 
maximum of 65 millirem to the skin on his head.  The inspector conducted an 
independent calculation using Varskin and the results were comparable to the 
licensee’s.  The individual did not receive a radiation dose in excess of regulatory 
limits as a result of the contamination.   
 

c. Independent Measurements 
 

(1) Count Rate Radiation Surveys 
 
The inspector conducted independent ambient count rate surveys of selected 
areas using a calibrated NRC instrument (Ludlum Model 2403) affixed to a 
Ludlum Model 44-9 probe for count rate measurements.  A partial list of the 
survey results are listed below: 

 
• Less than 50 CPM at selected surfaces in the Building 300 lunch room 

 
• 100 CPM on Building 100/200 stack blower 

 
• 150 CPM on Building 300 stack blower rust stain  

 
• Less than 50 CPM at selected surfaces of the rain barrels, the ground 

near the barrels, and downspout connections  
 

• 500 CPM at the surface of a rust stain on the Building 300 stack blower  
 
• 13,000 CPM at the surface of the lower surface of the horizontal run of 

the Building 100/200 stack near the sand (The licensee decontaminated 
the area and re-surveyed it to verify that it was below the removable 
contamination action level)   

 
• 700 CPM at the surface of a rust stain on the Building 100/200 stack  
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• 120,000 CPM on a magnet affixed to a fume hood in Building 300 
(Subsequently, the licensee placed the magnet in the fume hood) 

 
• Less than 50 CPM on hooks used to hang lab coats in a Building 300 lab  
 
• Less than 50 CPM on selected street shoes that were in a bin in  

Building 100 
 

• 600 CPM on a countertop crack in a Contamination Area of Building 100  
 

• Less than 50 CPM inside of an authorized user’s car and on his shoes 
 

• 500 CPM on hooks used to hang lab coats in a Building 100 lab 
 
The inspector’s measurement of 500 CPM on hooks used to hang lab coats in a 
Building 100 lab prompted the licensee to conduct additional radiation surveys 
and decontaminate the area.  The inspector informed the licensee that 
contamination on the hooks could be transferred from the hooks to lab coats, 
from lab coats to street clothes, and from street clothes to the skin. 
 
To assess the accuracy of the licensee’s ambient count rate survey results, the 
inspector conducted a comparative ambient count rate survey and determined 
that the licensee obtained the same result with one of its calibrated count rate 
instruments. 
 
The inspector’s independent measurements provide examples of the licensee’s 
contamination control problem.  Specifically, the external surfaces of the air 
effluent stacks for Buildings 100/200 and 300, and the hooks used to hang lab 
coats in a Building 100 lab had radioactive contamination.   

 
(2) Fume Hood Face Velocity Measurements 

 
To assess the accuracy of the licensee’s fume hood face velocity measurements, 
the inspector conducted a comparative fume hood face velocity measurement 
with an NRC anemometer (Alnor Model 9850) and determined that the licensee 
obtained the same result with one of its Dwyer Model 480 vaneometers. 
 
On August 5, 2010, the inspector observed an authorized user measure the face 
velocity of selected fume hoods in Building 300.  During the observation, the 
inspector noted that the face velocity of the High-Performance Liquid 
Chromatography (HPLC) fume hood that was being used was less than 50 feet 
per minute (FPM).  In addition, the inspector observed that the HPLC fume hood 
face velocity was reduced because an area cooler was exhausting into the fume 
hood.   
 
The HPLC fume hood face velocity had been checked the day before and it was 
150 FPM; however, the check was done when the area cooler was not 
exhausting into the fume hood.  The inspector informed licensee staff about the 
importance of conducting the required weekly fume hood face velocity checks 
with the fume hood conditions set the same as when they are used to conduct 
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licensed activities to ensure that the checks represent the face velocity that will 
exist when the fume hoods are used (e.g., sash openings, ventilation conditions, 
placement of equipment in the fume hood, etc.).   
 
On August 9, 2010, the inspector observed a health physics technician measure 
the face velocity of selected fume hoods in Building 100.  During the observation, 
the inspector noted that the face velocity of a fume hood that was used to handle 
about 300 millicuries of hydrogen-3 that day measured less than 0 FPM such that 
the fume hood was at positive pressure, resulting in air blowing out of the fume 
hood at the location where the user stood to work.   
 
The fume hood was equipped with sliding, vertical panels that were used in 
addition to the sash to adjust fume hood air flow.  The inspector observed that 
the fume hood face velocity at the location where the user stood to work was 
adversely affected by “make-up air” being vented towards the top of the fume 
hood.  The make-up air was outdoor ambient air that was vented onto the fume 
hood to reduce the amount of air conditioned air that was exhausted from the lab 
by the fume hood.  The inspector noted that the face velocity on the far left side 
of the fume hood was greater than 100 FPM, despite no airflow changes (e.g., 
the make-up air was still blowing on the fume hood, etc.).   
 
Condition 22 of NRC License No. 24-21362-01 requires, in part, that the licensee 
conduct its program in accordance with the statements, representations, and 
procedures contained in its letter to the NRC, dated March 24, 2005.  The letter 
contains SOP-09; “Hood Face Velocity Maintenance Program” dated  
December 17, 2004.  Item 3.0 of SOP-09 states, in part, that hoods cannot be 
used with a face velocity that is less than 100 FPM.  The licensee’s use of fume 
hoods with face velocities that were less than 100 FPM is a violation of  
Condition 22 of the license. 
 
As corrective action, the licensee shut down fume hoods with face velocities that 
were less than 100 FPM.  The licensee also modified the area coolers such that 
they exhausted into the suspended ceiling.  In addition, the licensee added 
vertical panels to some fume hoods to increase the face velocities.  Finally, the 
licensee re-measured the face velocities of the fume hoods that were not shut 
down to verify that the face velocities were greater than 100 FPM.    
 

2.3 Conclusions 
 

The inspector identified two violations involving:  (1) failure to conduct removable 
contamination surveys in controlled areas and contamination areas at the end of the 
week prior to cleaning and at the start of the week after cleaning; and (2) use of fume 
hoods with face velocities that were less than 100 feet per minute.  The licensee 
committed to implement corrective actions to prevent similar violations. 

 
3 Public Dose Assessment 
 
3.1 Inspection Scope 

 
The inspector reviewed the licensee’s method for demonstrating compliance with dose 
limits to members of the public by interviewing selected individuals, including the RSO; 
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reviewing selected air sampling results and associated dose calculations; and 
conducting independent dose calculations using the licensee’s air sampling results.   

 
3.2 Observations and Findings 
 
 The licensee determined that individual members of the public were most likely to 

receive the highest radiation dose from licensed activities by exposure to airborne 
material that was breathed in Building 400.  Specifically, the licensee determined that air 
containing licensed material was released to the atmosphere from Buildings 100/200 
and 300 stacks and traveled several yards to the air intake of the Building 400 Heating, 
Ventilation, and Air Conditioning (HVAC) system.  After the air entered the intake of the 
Building 400 HVAC, it was breathed by individual members of the public (i.e., non-
radiation worker licensee employees) inside of Building 400.   

 
 To assess the highest radiation dose received by members of the public, the licensee 

sampled Building 400 intake air to measure the radioactive concentration of each 
radionuclide released in each of four zones in the building (i.e., Southeast (Zone 1), 
South (Zone 2), North (Zone 3), and Northwest (Zone 4)).  For each air sampling period, 
the licensee averaged the radioactive concentration measured in each of the four zones 
because the RSO presumed that members of the public would move in and out of each 
zone.  For each calendar year, the licensee determined the annual mean of the 
averaged radioactive concentration that was measured in each of the four zones for 
each sampling period, applied an occupancy factor, and converted the mean radioactive 
concentration to radiation dose based on the appropriate radioactive air effluent limits in 
Appendix B, Table 2, Column 1 of 10 CFR Part 20.  Based on the licensee’s annual 
public dose calculations for 2005 through August 6, 2010, and the inspector’s 
independent assessment of the licensee’s dose calculations, the highest radiation dose 
to a member of the public was less than 10 millirem per year.   

 
Contrary to the RSO’s presumption, the inspector noted that the members of the public 
in Building 400 spent the vast majority of their time at their work stations located in one 
of the four zones rather than moving in and out of each zone.  In addition, the inspector 
noted that the Building 400 intake air did not enter a common plenum before venting into 
each of the four zones; therefore, the Building 400 intake air was not mixed before 
entering the breathing areas in each of the four zones.  Based on these observations, 
the inspector determined that the licensee’s method of averaging the radioactive 
concentration measured in each of the four zones for each air sampling period was not 
conservative, resulting in an inappropriate survey of the highest radiation dose received 
by members of the public for 2005 through August 6, 2010.   
 
Title 10 CFR 20.1501 requires that each licensee make or cause to be made surveys 
that may be necessary for the licensee to comply with the regulations in Part 20 and that 
are reasonable under the circumstances to evaluate the extent of radiation levels, 
concentrations or quantities of radioactive materials, and the potential radiological 
hazards that could be present.  Title 10 CFR 20.1302 requires, in part, that the licensee 
shall; (1) make appropriate surveys of radioactive materials in effluents released to 
unrestricted and controlled areas to demonstrate compliance with the public dose limits; 
and (2) demonstrate by measurement or calculation that the total effective dose 
equivalent to the individual likely to receive the highest dose from the licensed operation 
does not exceed the public dose limit.  The licensee’s failure to appropriately survey the 
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highest radiation dose received by members of the public for 2005 through  
August 6, 2010, is a violation of 10 CFR 20.1501 and 20.1302(b).   
 
As corrective action, the RSO committed to determine the highest radiation dose 
received by members of the public by assessing the radioactive air concentrations in 
each zone individually.   
 
The inspector performed independent calculations using the licensee’s available data to 
determine the highest radiation dose received by members of the public by assessing 
the radioactive air concentrations in each zone individually.  The inspector determined 
the annual mean of the averaged radioactive concentration that was derived for each 
sampling period, applied an occupancy factor, and converted the mean radioactive 
concentration to radiation dose based on the appropriate radioactive air effluent limits in 
Appendix B, Table 2, Column 1 of 10 CFR Part 20.  Based on the inspector’s annual 
public dose calculations for 2005 through August 6, 2010, the highest radiation dose to a 
member of the public was less than 10 millirem per year from 2005 through 2009; 
however, Zones 1 and 2 indicated greater than 10 millirem per year for 2010, as of 
August 6, 2010.  Specifically, the inspector’s calculations indicated that Zones 1 and 2 
indicated 15.5 and 10.5 millirem, respectively through August 6, 2010.   
 
The inspector noted that members of the public in Zone 2 were part-time; therefore, they 
were unlikely to receive greater than 10 millirem in 2010.  However, a member of the 
public in Zone 1 was full-time and likely to receive greater than 10 millirem in 2010 
unless the licensee implemented actions to reduce the individual’s exposure to radiation.  
The inspector discussed this matter with the RSO during the telephonic exit meeting that 
was conducted on October 4, 2010.   
 

3.3 Conclusions 
   
The inspector identified a violation involving failure to conduct an appropriate survey of 
radioactive materials in air effluents released to unrestricted and controlled areas to 
demonstrate compliance with dose limits to members of the public.  The licensee 
committed to implement corrective actions to prevent a similar violation. 
 

4 Safety Culture/Safety Conscious Work Environment 
 
4.1 Inspection Scope 
 

The inspector reviewed selected records and interviewed licensee management 
representatives, radiation safety staff members, and members of the licensee’s 
Production staff to evaluate the licensee’s implementation of actions it took to address 
the safety culture concern that was previously identified during the routine inspection 
that was conducted November 16 through 20, 2009.   

 
4.2 Observations and Findings 
 

a. Actions to Address the Concern 
 

The NRC Inspection Report No. 030-20567/09-04(DNMS) dated February 4, 2010, 
documented the results of an inspection conducted in November 2009 and it 
included examples of a concern about the licensee’s weak safety culture pertaining 
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to radiation surveys and contamination control.  In a letter to the NRC dated  
February 26, 2010, the licensee described specific actions that were taken or 
planned to address the concern, including:  (1) adding survey points to weekly 
surveys at the request of employees; (2) adding monthly surveys of personal 
vehicles; (3) adding monthly surveys of street shoes; (4) adding monthly surveys of 
collected rain run-off from the roofs; (5) planning a survey of employees concerning 
their knowledge of policies and procedures; (6) posting results of contamination 
surveys in the labs; and (7) opening RSC meetings to all employees, and 
encouraging them to attend and participate.   

 
In response to a request by the NRC dated March 16, 2010, the licensee sent a letter 
to the NRC dated April 9, 2010, describing specific actions that were taken or 
planned to improve its Safety Conscious Work Environment (SCWE) that included:  
(1) implementing a policy to ensure that retaliation will not be taken against 
individuals who inform management about safety concerns; (2) implementing a 
policy to ensure that individuals who inform management about safety concerns 
remain anonymous; (3) implementing an SOP regarding use of suggestion boxes 
outside each lab with forms for individuals to communicate safety concerns, 
proposed corrective actions, and whether the corrective actions are required short 
term or long term; and (4) posting the concerns and corrective actions so that all 
employees may note them.   

 
The inspector noted that the licensee implemented the following actions to improve 
its safety culture and SCWE: 

 
- The licensee added survey points to weekly surveys at the request of employees 

(e.g., selected countertops and random areas).   
 

- The licensee added monthly surveys of personal vehicles, street shoes, rain run-
off from the roofs, and driveways. 

 
- The licensee implemented monthly radiation safety training for applicable staff 

that included use of PPE, personal contamination surveys, and proper use of 
survey instruments.   

 
- The licensee posted results of contamination surveys. 

 
However, the licensee failed to implement all of the actions it committed to take to 
improve its safety culture/SCWE.  Specifically, the licensee failed to:  (1) conduct a 
survey of employees concerning their knowledge of policies and procedures;  
(2) invite all employees to RSC meetings; (3) implement a policy to ensure that 
retaliation will not be taken against individuals who inform management about safety 
concerns; (4) implement a policy to ensure that individuals who inform management 
about safety concerns remain anonymous; (5) post concerns and corrective actions 
so that all employees may note them; and (6) implement an SOP regarding use of 
suggestion boxes outside each lab with forms for individuals to communicate safety 
concerns, proposed corrective actions, and whether the corrective actions are 
required short term or long term. 
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The inspector reviewed the licensee’s SOP-35, “Maintaining a Safety Conscious 
Work Environment,” that was dated April 13, 2010, and approved by the RSC on that 
date.  The SOP included: 

 
- instruction that safety concerns can be raised directly to the Company Officer, 

RSC member, authorized user, or a member of the Radiation Safety staff; 
 

- discussion about how individuals who inform management about safety concerns 
remain anonymous; 

 
- that retaliation will not be taken against individuals who inform management 

about safety concerns; 
 

- use of suggestion boxes and locations; 
 

- use of suggestion box forms; 
 

- instruction for the RSO to periodically open the suggestion boxes and deliver the 
concerns to the RSC; 

 
- instruction for the RSO to discuss the concerns and assign them to a named 

individual for action to be completed by a specified due date; 
 

- instruction for the assigned individual to develop long and short term corrective 
actions and provide them for the RSC to approve them and, if approved, assign 
them to a named individual to complete the actions by a specified due date; and 

 
- instruction to post the concerns and associated corrective action for at least  

30 days and document them in the RSC meeting minutes. 
 

The RSO planned to implement SOP-35 shortly after it was approved by ordering the 
suggestion boxes and withholding implementation of the SOP until the suggestion 
boxes were received.  However, the RSO forgot to order the suggestion boxes until 
the inspector asked about them during the inspection.  Therefore, the SOP was not 
implemented until August 7, 2010, when the licensee began using “homemade” 
suggestion boxes until it received the new boxes. 

 
b.  Status of Safety Culture/SCWE 

 
The licensee’s failure to implement all of the actions that it committed to for 
improving its Safety Culture and SCWE (described in Section 4.2.a. above) is an 
example of the need to improve its Safety Culture and SCWE.  The inspector 
identified additional examples of the licensee’s need to improve its Safety 
Culture/SCWE as described below. 

 
As documented in NRC Inspection Report No. 030-20567/09-04(DNMS), an example 
of the concern about the licensee’s weak safety culture included the RSO initially 
proposing to the licensee’s RSC a draft policy for consequences associated with 
failure to fully implement SOPs in mid-2008, and re-proposing it several times during 
later RSC meetings.  However, the policy had not been approved by the RSC as of 
November 2009.  During this inspection, the inspector noted that as of  
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August 10, 2010, the RSC continued to delay implementation of the draft policy for 
consequences associated with failure to fully implement SOPs.  The licensee’s 
President stated that the draft policy wasn’t implemented yet because the RSC was 
still deliberating on it; however, the President said that the RSC would develop the 
final policy in August 2010. 
 
The inspector identified four fire extinguishers in Building 300 that were last checked 
on April 6, 2009, and the tag stated that the checks were to be conducted monthly.  
In addition, the inspector identified that a fire extinguisher in Building 100/200 was 
last checked on August 3, 2009, and the status dial read, “Discard/Replace.”  In 
response, the licensee promptly replaced that fire extinguisher with one that was in 
good status.   
 
As discussed in Section 2.1.a., the licensee was previously cited with a violation 
involving failure to survey site areas outside of Buildings 100/200 and 300.  As 
corrective action, the licensee committed to place rain barrels under each downspout 
from the buildings roofs, add the run-off water to the periodic survey schedule, and 
add the sand and the stack surfaces to the periodic survey schedule.  
 
The inspector observed that several downspouts were equipped with flexible tubing 
to route run-off water from the downspout to a drain tray atop the rain barrel.  The 
drain tray was equipped with a strainer.  However, the inspector identified that the 
strainers on two rain barrels collecting run-off water from Building 300 were full of 
debris (e.g., leaf stems), resulting in potential overflow from the drain tray to the soil.  
The inspector also observed that the flexible tubing used to route run-off water from 
a downspout on Building 100/200 to a drain tray atop the rain barrel was squeezed 
into the downspout such that run-off water leaked from gaps between the flexible 
tubing and the downspout to the ground.  In addition, the inspector identified that a 
“spout” was used to divert rain water from the roof of Building 100/200 to a rain barrel 
positioned on the ground about 10 feet below the spout, resulting in potential spillage 
and/or splashing of run-off water to the ground.  The inspector also observed that a 
downspout on Building 100/200 was miss-positioned such that it drained to the 
ground rather than to the rain barrel.   
 
The inspector observed a member of the licensee’s staff conduct a removable 
contamination survey of the soil next to the rain barrels and the results indicated no 
radioactive contamination.  During the onsite inspection, the licensee unclogged the 
strainers, affixed the flexible tubing to the downspouts in a manner that prevented 
leakage, ensured that all downspouts were positioned to drain into the rain barrels, 
and attached a tube to route run-off water from the spout on the roof of  
Building 100/200 to the rain barrel positioned on the ground about 10 feet below.  
 
As discussed in Section 2.2.a., the licensee had not added the sand and the stack 
surfaces to the periodic survey schedule.  Therefore, the licensee had not conducted 
a radiation survey of the exterior surfaces of the stacks or the sand below them from 
approximately November 2009 until August 2, 2010.  The licensee’s failure to follow 
through with its commitment to add the sand and the stack surfaces to the periodic 
survey schedule resulted in a violation of Condition 22 of its license.   
 
As documented in NRC Inspection Report No. 030-20567/09-04(DNMS), an example 
of the concern about the licensee’s weak safety culture included findings identified 
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during a May 2009 audit of the content and implementation of the licensee’s radiation 
protection program that was conducted by an outside consultant.  The audit findings 
included, in part, that there was no root cause analysis or corrective actions taken 
regarding identified radiation protection problems; repeated cases of contaminated 
work stations and no evidence of corrective action taken by licensee management to 
address the problem; and based on repetitive off-normal events involving the same 
personnel in the same areas, the licensee’s actions to remedy the problems were 
ineffective to correct the behavior and/or conditions that produced the problems.   
 
While following up on the licensee’s actions taken to prevent several violations that 
were cited since October 2009 and the actions taken to address the safety culture 
concern, the inspector noted that the licensee’s President relied on the RSO and 
other licensee staff to implement corrective actions to prevent similar violations and 
improve safety culture/SCWE without independently verifying whether the corrective 
actions were implemented.  As a result, the licensee’s President missed 
opportunities to identify failure to implement all of the corrective actions to prevent 
similar violations and improve safety culture/SCWE.  The President’s reliance on the 
RSO and other licensee staff to implement corrective actions to prevent similar 
violations and improve safety culture/SCWE without independently verifying whether 
the corrective actions were implemented may be indicative of poor management 
oversight of the radiation protection program.   
 
Based on interviews with licensee management representatives, radiation safety 
staff members, and members of the licensee’s Production staff: 
 

• about 20% of the interviewees would be hesitant to raise a safety 
concern under certain conditions; 

 
• about 30% of the interviewees would not raise a safety concern to their 

authorized user; 
 

• about 30% of the interviewees were aware of instances where another 
employee submitted a safety issue and the RSO’s response was 
unacceptable; 

 
• about 30% of the interviewees were aware of instances where another 

employee submitted a safety issue to their supervisor and the response 
was unacceptable; 

 
• an interviewee stated that the radiation safety staff are reactive instead of 

proactive because they respond to problems instead of working to 
prevent them; 

 
• an interviewee stated that he/she hadn’t seen the RSO in the labs for 

awhile; 
 

• some interviewees stated that they were afraid to inform the licensee 
President about safety concerns due to production pressure; and 

 



 

Enclosure 2 17

• an interviewee stated that he/she hasn’t received straight answers from 
the RSO in response to safety concerns that were raised. 

 
4.3 Conclusions 
 

The inspector identified additional examples of the previously identified concern about 
the licensee’s weak safety culture.  The inspector also identified examples of a concern 
about the licensee’s weak SCWE and a need for increased licensee management 
oversight of the radiation protection program. 
 

5 Other Areas Inspected 
 
5.1 Inspection Scope 
 

The inspector reviewed other areas of the licensee=s radiation protection program by 
interviewing selected staff, observing licensed activities, observing demonstrations of 
how licensed activities had been or would be conducted based on scenarios posed by 
the inspector, and reviewing selected records.  Areas reviewed included bioassays, 
worker training, use of PPE, and radioactive spill response. 

 
5.2 Observations and Findings 
 

The licensee restricted individuals from further work with radionuclides if they exceeded 
the 100 millirem bioassay action level for acute exposures until the individuals’ dose rate 
fell below 50 millirem per week based on two consecutive samples, as required.  The 
licensee also entered monitored individuals’ weekly bioassay results into a spreadsheet 
to determine, for each monitored individual, the average weekly millirem dose, the 
quarterly millirem dose, and the running yearly millirem dose for each radionuclide.   
 
The licensee administered appropriate radiation safety training for individuals before 
they conducted authorized excavation for repair of an underground natural gas leak.  
The licensee also administered written tests to the individuals to verify their 
comprehension and they needed to score 80 percent to pass.  The training included, in 
part, intake pathways, radiation hazards, PPE use, hand washing, radiation spill 
response, ALARA limits, and radioactive waste disposal.   
 
Licensee staff wore gloves, shoe covers, and lab coats when conducting licensed 
activities to protect against radioactive contamination.  In addition, time, distance, and 
shielding were used to reduce radiation exposure. 
 
Selected licensee staff demonstrated proper techniques in response to radioactive spill 
scenarios posed by the inspector.  The selected staff demonstrated actions to properly 
contain the spill, decontaminate the affected area, identify personnel contamination, and 
dispose of radioactive waste generated by the decontamination.   

 
5.3 Conclusions 
 

The licensee effectively implemented other areas of its radiation safety program.   
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6 Exit Meeting  
 
At the completion of the on-site inspection, the inspector discussed the preliminary 
inspection findings in this report with licensee management and several members of the 
licensee’s staff during an exit meeting.  The licensee did not identify any information 
reviewed during the inspection and proposed for inclusion in this report as proprietary in 
nature.  A final telephone exit meeting was conducted on October 4, 2010. 

 
 

ATTACHMENT:  SUPPLEMENTAL INFORMATION



 

Attachment 

SUPPLEMENTAL INFORMATION 
 

PARTIAL LIST OF PERSONS CONTACTED 
 
 
# Kajal Das, Chemist 
# Kamal Das, Ph.D., Vice President 
# Kyle Gerard, Health Physicist 
# * Regis Greenwood, RSO 
# Salesh Gupta, Maintenance Supervisor 
# Surendra Gupta, President 
# Larry Henry, Cleaner 
# Maria Hymer, Lab Technician 
# April Jeffries, Health Physics Technician 
# Ashok Kamath, Sr. Chemist 
# Jasmina Nikolic, Chemist 
# Parris Ratliff, Maintenance 
# Nicholas Rice, Shipper 
 Ganesh Sadras, Group Leader, Analytical Service 
# Janardhanam Selvasekaran, Vice President 
 Phani Veeramachaneni, Chemist 
# Shin Yu, Chemist 
 
# participated in onsite exit meeting on August 10, 2010 
*  contacted by telephone on October 4, 2010, for final exit meeting 
 
 

LIST OF ACRONYMS USED 
 

ALARA As Low As Is Reasonably Achievable 
CAL   Confirmatory Action Letter  
CFR  Code of Federal Regulations 
CPM  Counts Per Minute 
DNMS  Division of Nuclear Materials Safety 
FPM  Feet Per Minute 
HPLC  High-Performance Liquid Chromatography 
HVAC  Heating, Ventilation and Air Conditioning 
NRC  U.S. Nuclear Regulatory Commission 
PPE  Personal Protection Equipment 
RSC  Radiation Safety Committee 
RSO  Radiation Safety Officer 
SCWE  Safety Conscious Work Environment  
SOP  Standard Operating Procedure 
 
 
 
 
 
 



<<
  /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


