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EXECUTIVE SUMMARY 
 
 Advex Corporation 
 NRC Inspection Report No. 03011069/2008001 
 
A special safety inspection was conducted at Advex Corporation’s (Advex) facility in Hampton, 
Virginia to review an off-scale pocket dosimeter event that had occurred at the licensee’s 
permanent radiography vault on January 22, 2008.  On March 11, 2008, Advex’s Radiation 
Safety Officer (RSO) notified the NRC Region I Office that, while he was evaluating a possible 
over-exposure to an assistant radiographer, he determined that a lead radiographer and the 
assistant radiographer had not followed Advex’s Operating & Emergency (O&E) procedure, 
when the assistant’s pocket dosimeter was found to be off-scale.  Between June 10 and 12, 
2008, the NRC conducted an on-site inspection of this event and the licensee’s radiation safety 
program.  Additional written information was also provided by the licensee on March 2 and 6, 
2009, which was reviewed in Region I.  On April 14, 2009, the NRC conducted an exit meeting 
with the RSO by telephone.  Within the scope of this inspection and investigation, three apparent 
violations of the NRC regulations were identified: 
 

1) 10 CFR 34.47(d) requires, in part, that if an individual's pocket chamber is found to be 
off-scale and the possibility of radiation exposure cannot be ruled out as the cause, the 
individual's personnel dosimeter must be sent for processing within 24 hours. In addition, 
the individual may not resume work associated with licensed material use until a 
determination of the individual's radiation exposure has been made. This determination 
must be made by the RSO or the RSO's designee. 

 
Condition 19 of License No. 45-16452-01 requires, in part, that the licensee shall conduct 
its program in accordance with statements, representations, and procedure contained in 
the letter dated May 20, 2002 (ML021420458).   
 
The licensee’s O& E procedure provided as item 10.C.5 of its letter dated May 20, 2002, 
states that if a dosimeter is found to be off-scale, an emergency situation shall be 
considered to exist, and the following steps shall be followed:  (a) the individual shall 
immediately remove himself from the restricted area and notify the RSO; and (b) the 
individual shall not work with or around radioactive material until a thorough evaluation of 
the problem is completed and the individual is authorized to return to work by the RSO.  

 
Contrary to the above, on January 22, 2008, an assistant radiographer’s pocket 
dosimeter was off-scale and the assistant did not remove himself from the restricted 
area, did not notify the RSO and continued to work with and around radioactive material. 
Additionally, the lead radiographer, who was aware of the situation, had allowed the 
assistant to continue working with and around radioactive material although the assistant 
was not authorized to return to work by the RSO.  Specifically, when the assistant’s 
pocket dosimeter was found to be off-scale, the possibility of radiation exposure could 
not be ruled out as the cause.  The licensee’s RSO was not notified and therefore, was 
unable to make a timely evaluation before the assistant and lead radiographer continued 
to perform industrial radiography.       
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2) 10 CFR 34.33 (b) requires, in part, if the entrance control device or an alarm (in a 

permanent radiographic installation facility) is operating improperly, it must be 
immediately labeled as defective and repaired within 7 calendar days. The facility may 
continue to be used during this 7-day period, provided the licensee implements the 
continuous surveillance requirements of § 34.51 and uses an alarming ratemeter. 

  
Condition 19 of License No. 45-16452-01 requires, in part, that the licensee shall conduct 
its program in accordance with statements, representations, and procedure contained in 
the letter dated May 20, 2002 (ML021420458).   

 
Item 10.V.A.1 of the letter dated May 20, 2002, states that all personnel working in a 
restricted area shall, at all times, wear a Luxel (OSL) dosimetry, a charged dosimeter 
(0-200 millirem range), and an alarm ratemeter.  

 
Contrary to the above, on January 22, 2008, the alarm in the permanent radiographic 
vault was not operating properly, and an assistant radiographer worked in a restricted 
area (permanent radiography vault) and did not wear an alarm ratemeter.  Specifically, 
when the lead radiographer’s alarm ratemeter began to chirp, they exited the area, and 
the lead radiographer observed that the assistant was not wearing his alarm ratemeter.  

 
3) 10 CFR 34.83(a) requires, in part, that each licensee shall maintain direct reading 

dosimeter readings as required by § 34.47(b).  
 

10 CFR 34.47(b) requires, in part, that direct reading dosimeters, such as pocket 
dosimeters, must be read and exposure recorded at the end of each shift and records  
must be maintained in accordance with 10 CFR 34.83.   

 
Contrary to the above, on January 22, 2008, the licensee failed to record the actual 
pocket dosimeter readings at the end of the shift on the daily utilization log.  Specifically, 
the lead radiographer recalled that his pocket dosimeter read 70 mrem (90 mrem 
according to the licensee’s event report) and the assistant’s pocket dosimeter was off-
scale, but the daily utilization log reflects an exposure of 3 mrem for the radiographer and 
assistant, and the additional pocket dosimeter readings were not recorded.  

 
This inspection report provides additional details regarding these three apparent violations. 
 



  
 

 
 

REPORT DETAILS 
 
 I.   Organization and Scope of the Program 
 
a. Inspection Scope 
 

The inspection included a review of the licensee=s organization and scope of activities 
related to industrial radiography. 
 

b. Observations and Findings 
 

Advex Corporation, headquartered in Hampton, Virginia, specializes in precision 
machining and fabrication of metal components for marine and industrial installations at 
customer sites and non-destructive testing.  Advex Corporation maintains a fully 
equipped Non-Destructive Testing (NDT) Department performing visual examination, 
dimensional examination, eddy current testing, leak testing, liquid penetrate testing, 
magnetic particle testing, ultrasonic testing and radiographic testing (on-site and off-site 
within the State of Virginia).  The NRC has authorized Advex Corporation to perform 
industrial radiography using Iridium-192 (Ir-192) and Cobalt-60 (Co-60) sealed sources.  
Advex Corporation’s Non-Destructive Testing Department performs radiography for 
NASA, Langley Air Force Base and Riggins Company (a steel fabrication company) on a 
routine schedule, usually back-shift.  The NDT Department is comprised of one 
radiographer assistant, two radiographers, and a radiographer/Radiation Safety Officer 
(RSO) who reports to the President of the Company.  They maintain one dark room truck. 
In 2007, Advex completed 120 industrial radiography jobs.  As of June 12, 2008, Advex 
completed 103 industrial radiography jobs.    
 
On June 12, 2008, Advex Corporation possessed two AEA Technologies cameras with 
Iriduim-192 and four unloaded (empty) old radiography cameras that are made of 
depleted uranium.  The RSO noted that the four empty cameras have not been used 
since September 29, 1995, and Advex is in the process of properly disposing/transferring 
these devices. 
 

c. Conclusions 
 

No violations or safety concerns were identified regarding organization and scope of the 
program. 
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 II.   Review of Off-Scale Pocket Dosimeter Event  
 
a. Inspection Scope 
 

The inspection included a review of the licensee’s evaluation of an off-scale pocket 
dosimeter event.  This event was revealed during the Advex RSO’s review of the 
licensee’s personnel dosimetry reports and his interviews with selected staff.  The NRC 
inspection included independent interviews with the same staff members and an 
assessment of the licensee’s re-enactments. 
 

b. Observations and Findings 
 

On March 10, 2008, the RSO received the Landauer radiation dosimetry report for the 
last quarter of 2007 and beginning of 2008 (November 10, 2007 to February 26, 2008). 
During his review of this report, the RSO noticed that a radiographer assistant’s whole 
body dosimeter recorded an overexposure of 6.3 rem (deep dose) and 7.1 rem (shallow 
dose).  10 CFR 20.1201(a) requires, in part, that the licensee control the annual 
occupational total effective dose equivalent for individual adults to 5 rem.  The Landauer 
dosimetry report indicated the whole body dosimeter imaging results were inconclusive, 
and the whole body dosimeter reprocessing reading agreed with the reported dose.  The 
assistant radiographer worked primarily with one lead radiographer and that lead 
radiographer’s whole body dosimeter only recorded 0.238 rem in comparison to the 
assistant’s 6.3 rem.   
 
The RSO interviewed the assistant radiographer and attempted to contact the lead 
radiographer whom this assistant was assigned to work with since August 2007.  The 
RSO instructed the assistant radiographer to review the daily use log records and note 
any problems associated with any of the jobs that could explain this high exposure and to 
pin-point the time the possible exposure may have occurred.  On March 11, 2008, the 
assistant informed the RSO of the off-scale pocket dosimeter event from January 22, 
2008.   

 
FOLLOW-UP TO OFF-SCALE POCKET DOSIMETER 
 
When the RSO was informed about this off-scale pocket dosimeter event, the RSO sent 
the assistant to their Human Resources Manager to obtain a request for blood work. On 
the morning of March 11, 2008, the assistant had his blood test.  On March 14, 2008, the 
blood test results came back and did not detect any problems.  
 
On March 11, 2008, the RSO notified the NRC and used the word “deliberate” to 
describe the self-identified apparent violation and initiated an investigation.  The RSO 
indicated that he had suspended all radiography.  
 
The lead radiographer was working in Florida at the time of discovery.  On March 13, 
2008, when the lead radiographer returned to the Hampton, VA office, he was 
interviewed by the RSO.  During this interview, the RSO was informed that the lead 
radiographer’s alarming ratemeter had sounded and the assistant’s pocket dosimeter 
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had gone off-scale inside the radiography vault at the Hampton facility on January 22, 
2008.  The lead radiographer’s pocket dosimeter had read approximately 90 millirem.  
The lead radiographer noted that the assistant was not wearing an alarming ratemeter at 
the time.   
 
As recalled by the lead radiographer and assistant radiographer, on January 22, 2008, 
they were radiographing pipe welds in the source vault at Advex’s Hampton facility.  They 
stated that in between shots, the RSO entered the vault (after verifying that the source 
was not exposed) to ask the lead radiographer questions about another job.  The RSO 
stated that, upon exiting the vault, he kicked the source control cable to prevent people 
from stepping on it.  (This apparently caused the slide bar on the camera to move, 
causing the source to be exposed.)  The lead radiographer stated that, soon after the 
RSO left, his alarming ratemeter alarmed and that he and the assistant exited the vault 
and reviewed their pocket dosimeters.  Both individuals stated that the assistant’s 
dosimeter read off-scale high (greater than 200 mrem) while the lead radiographer’s did 
not.  The assistant stated he had forgotten to wear his alarming ratemeter.   
 
Based on the fact that the lead radiographer’s pocket dosimeter did not go off-scale and 
the films were not darker than the others and therefore were acceptable, the lead 
radiographer and assistant did not stop work and did not notify the RSO as required by 
the Advex O&E procedure (Item 10.C.5 from the licensee’s letter dated May 20, 2002, 
(ADAMS Accession No. ML021420458)) and as required by 10 CFR 34.47(d).  This 
regulation states, in part, that if an individual's pocket chamber (also known as a pocket 
dosimeter) is found to be off-scale, and the possibility of radiation exposure cannot be 
ruled out as the cause, the individual's whole body dosimeter must be sent for 
processing within 24 hours and the individual may not resume work associated with 
licensed material use until a determination of the individual's radiation exposure has 
been made by the RSO or the RSO's designee.   

 
The lead radiographer and the assistant admitted that they knew the O&E procedure for 
an off-scale pocket dosimeter required them to stop work and notify the RSO 
immediately, but they based their decision on other factors (i.e., the lead radiographer’s 
pocket dosimeter did not go off-scale and the films were not darker than the others and 
therefore were acceptable) to keep on working.  It was not until the RSO asked the 
assistant to review past use for the possible over-exposure that the off-scale pocket 
dosimeter event was reported to the RSO.  After the RSO became aware of the off-scale 
dosimeter incident, the RSO initiated an investigation. 
 
RE-ENACTMENT 
 
The daily use log for January 22, 2008, indicated that the lead radiographer and his 
assistant were using an Ir-192 source to shoot inside the permanent radiography vault.  
The RSO had the lead radiographer and assistant radiographer perform a re-enactment 
to determine if this scenario could have caused the possible overexposure.  Direct 
reading dosimeters were placed at varying positions and the radiography camera was 
used to simulate the exposure several times.  The dosimeters were read after each shot 
and re-set to zero before the next shot.  Based on this re-enactment, the highest 
exposure recorded was 650 millirem.  This did not account for the 6.3 rem recorded on 
the assistant’s personal dosimeter.  The inspector reviewed the assessment as part of 
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the inspection.  The licensee’s conclusion was consistent with the statements provided 
by the RSO, lead radiographer and assistant.   
 
STEAM TUNNEL SCENARIO 

 
Since the vault exposure did not account for the 6.3 rem potential over-exposure, the 
assistant reviewed the daily use logs and noted that on four separate occasions between 
December 11, 2007, and February 7, 2008, he might have left his personal whole body 
dosimeter clipped to his coat and taken the coat off to work inside a steam tunnel at 
NASA.  The assistant’s alarming ratemeter was worn on his belt and according to the 
assistant the alarming ratemeter did not alarm on these occasions.  The coat with the 
whole body dosimeter clipped to it, would have been inside the 2mR per hour boundary 
and subject to radiation.  This explained the 6.3 rem recorded dose, but because the 
assistant was not wearing the whole body dosimeter at the time, the RSO concluded that 
the 6.3 rem was not an occupational dose.   
 
The RSO determined that the assistant radiographer had an exposure of 400-650 
millirem to the whole body and the remainder of the exposure, approximately 6,000 mrem 
was to the badge only (not the person).  The RSO sent a letter to Landauer to revise the 
assistant’s dose to reflect the calculated occupational exposure.  Based on the interviews 
with personnel, results of the re-enactment and the review of the steam tunnel scenario, 
the inspector also concluded that there was not an overexposure. 
 
CORRECTIVE ACTIONS 
 

 The RSO, in consultation with the company president, took decisive remedial action by:  
 

(a) Terminating the assistant radiographer’s employment,  
 
(b) Placing the lead radiographer on unpaid leave for a period of one week,  
 
(c) Informing the lead radiographer that he would not be considered for any merit 
increases or promotions for a period of one year, and  
 
(d) Placing the lead radiographer on probationary status for six months.   
 

All radiographers were re-trained by reviewing the NRC and licensee’s O & E procedure  
and re-tested.  In addition to the retraining and retesting, prior to resuming full 
radiographic operations, each radiographer and assistant received a minimum of 40 
hours of on-the-job training from the RSO.  In addition, the RSO committed to perform 
more frequent field audits to ensure proper radiation safety is being followed at all times. 
  
 

c.  Conclusions 
 

Based on the inspection, three apparent violations associated with the licensed activities 
conducted on January 22, 2008, by the lead radiographer and his assistant was 
identified: 



  
 

 
5 

 
1. 10 CFR 34.47(d) requires, in part, that if an individual's pocket chamber is found 

to be off-scale and the possibility of radiation exposure cannot be ruled out as the 
cause, the individual's personnel dosimeter must be sent for processing within 24 
hours. In addition, the individual may not resume work associated with licensed 
material use until a determination of the individual's radiation exposure has been 
made.  This determination must be made by the RSO or the RSO's designee. 

 
Condition 19 of License No. 45-16452-01 requires, in part, that the licensee shall 
conduct its program in accordance with statements, representations, and 
procedure contained in the letter dated May 20, 2002 (ML021420458).   
 
The licensee’s O& E procedure  provided as item 10.C.5 of its letter dated 
May 20, 2002, states that if a dosimeter is found to be off-scale, an emergency 
situation shall be considered to exist, and the following steps shall be followed:  
(a) the individual shall immediately remove himself from the restricted area and 
notify the RSO; and (b) the individual shall not work with or around radioactive 
material until a thorough evaluation of the problem is completed and the 
individual is authorized to return to work by the RSO.  
 
Contrary to the above, on January 22, 2008, an assistant radiographer’s pocket 
dosimeter was off-scale and the assistant did not remove himself from the 
restricted area, did not notify the RSO and continued to work with and around 
radioactive material.  Additionally, the lead radiographer, who was aware of the 
situation, had allowed the assistant to continue working with and around 
radioactive material although the assistant was not authorized to return to work by 
the RSO.  Specifically, when the assistant’s pocket dosimeter was found to be 
off-scale, the possibility of radiation exposure could not be ruled out as the cause. 
 The licensee’s RSO was not notified and therefore, was unable to make a timely 
evaluation before the assistant and lead radiographer continued to perform 
industrial radiography. 
 

2. 10 CFR 34.33 (b) requires, in part, if the entrance control device or an alarm (in a 
permanent radiographic installation facility) is operating improperly, it must be 
immediately labeled as defective and repaired within 7 calendar days. The facility 
may continue to be used during this 7-day period, provided the licensee 
implements the continuous surveillance requirements of § 34.51 and uses an 
alarming ratemeter. 

  
Condition 19 of License No. 45-16452-01 requires, in part, that the licensee shall 
conduct its program in accordance with statements, representations, and 
procedure contained in the letter dated May 20, 2002 (ML021420458).   
 
Item 10.V.A.1 of the letter dated May 20, 2002, states that all personnel working 
in a restricted area shall, at all times, wear a Luxel (OSL) dosimetry, a charged 
dosimeter (0-to 200 millirem range), and an alarm ratemeter. 

 
Contrary to the above, on January 22, 2008, the alarm in the permanent 
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radiographic vault was not operating properly, and an assistant radiographer 
worked in a restricted area (permanent radiography vault) and did not wear an 
alarm ratemeter.  Specifically, when the lead radiographer’s alarm ratemeter 
began to chirp, they exited the area, and the lead radiographer observed that the 
assistant was not wearing his alarm ratemeter. 

 
3. 10 CFR 34.83(a) requires, in part, that each licensee shall maintain direct reading 

dosimeter readings as required by § 34.47(b).  
 

10 CFR 34.47(b) requires, in part, that direct reading dosimeters, such as pocket 
dosimeters, must be read and exposure recorded at the end of each shift and 
records must be maintained in accordance with 10 CFR 34.83.   
 
Contrary to the above, on January 22, 2008, the licensee failed to record the 
actual pocket dosimeter readings at the end of the shift on the daily utilization log. 
Specifically, the lead radiographer recalled that his pocket dosimeter read 70 
mrem (90 mrem according to the licensee’s event report) and the assistant’s 
pocket dosimeter was off-scale, but the daily utilization log reflects an exposure of 
3 mrem for the radiographer and assistant, and the additional pocket dosimeter 
readings were not recorded.  
 

 
 III.   Radiation Safety Program for Radiography  
 
a. Inspection Scope 
 

The inspection included a review of the licensee’s radiation safety program for industrial 
radiography. 
 

b. Observations and Findings 
 
In addition to the above dosimetry event, the inspector also interviewed personnel and 
reviewed selected records.  The inspector examined assistant and radiographer 
performance review records for 2007 and the first half of 2008 noting that they were 
done and documented in the time period required.  The inspector reviewed training 
records for all industrial radiography personnel including the annual refresher training.  
All radiography personnel received the required training.  The highest annual whole 
body exposure for 2007, excluding the 6.3 rem recorded on the assistant’s dosimeter, 
was 865 millirem to the lead radiographer.  Leak tests of the Ir-192 sources and the 
depleted uranium were analyzed by QSA Global, the source and device manufacturer, 
in a timely manner and no leaks were detected.  The inspector observed that the survey 
meters, pocket dosimeters, and alarming ratemeters that were available to the industrial 
radiography personnel were calibrated and operational.  

 
The licensee is authorized to conduct industrial radiography in their vault at their 
Hampton, VA facility.   
 



  
 

 
7 

10 CFR 34.33 requires that each entrance that is used for personnel access to 
the high radiation area in a permanent radiographic installation must have either:  
 
(1) An entrance control of the type described in § 20.1601(a)(1) of this chapter 
that reduces the radiation level upon entry into the area, or 
 
(2) Both conspicuous visible and audible warning signals to warn of the presence 
of radiation. The visible signal must be actuated by radiation whenever the source 
is exposed. The audible signal must be actuated when an attempt is made to 
enter the installation while the source is exposed. 
 
(b) The alarm system must be tested for proper operation with a radiation source 
each day before the installation is used for radiographic operations. The test must 
include a check of both the visible and audible signals. Entrance control devices 
that reduce the radiation level upon entry (designated in paragraph (a)(1) of this 
section) must be tested monthly. If an entrance control device or an alarm is 
operating improperly, it must be immediately labeled as defective and repaired 
within 7 calendar days. The facility may continue to be used during this 7-day 
period, provided the licensee implements the continuous surveillance 
requirements of § 34.51 and uses an alarming ratemeter. Test records for 
entrance controls and audible and visual alarm must be maintained in 
accordance with § 34.75. 

 
As noted on daily use logs and in discussions with the RSO and radiography personnel, 
the audible alarm would occasionally not work.  When the alarm was not functional, 
radiographic operations were conducted similar to a temporary job site, requiring two 
trained and qualified radiography personnel.  The RSO noted that the audible alarm had 
a faulty switch and he ordered a new switch and repaired the audible alarm.  A daily use 
log dated February 13, 2008, noted that the alarm switch was not working and that the 
RSO ordered a new switch.  On a daily use log dated February 15, 2008, it was noted 
that a new switch was received, replaced, and was operational.   
 
On the evening of June 11, 2008, the inspector observed industrial radiography 
operations at NASA.  The radiographer and his assistant set up a 2mR per hour 
boundary with the proper postings, performed their daily inspection checks of the 
camera, source tube and guide tube, and walked the area to ensure no personnel were 
present.  For the shots that were on ground level, the radiographer cranked out the 
radioactive source and moved back to the boundary while the assistant took 
measurements at the perimeter of the 2mR per hour boundary.  The radiographer 
successfully cranked the source back to its shielded position and performed a proper 
survey of the camera and source tube.  The inspector observed the radiographer, wear 
a safety harness, and perform industrial radiography while in the cab portion of a fully 
extended man-lift.  The radiographer moved as far back as he could on the man-lift 
between the shots, performed the proper survey of the camera and source tube after 
each shot.  The radiographer and assistant were wearing the proper required dosimetry 
and both were using calibrated survey meters. 
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The RSO conducts an annual program review in March of each year.  The inspector 
reviewed the annual audits for 2007 and 2008.  There were no significant findings noted 
with the exception of the off-scale dosimeter and high exposure reading of 6.3 rem. 
 
The inspector reviewed daily use logs for several jobs and noted that all pertinent 
information (i.e., at least two radiography personnel, calibrated equipment, notations for 
dosimeters, drawings of camera location and boundary, and dose rates) were on the 
form. 
 

c. Conclusions 
 

The previous violation of 10 CFR 34.43(e)(1) for failure to observe radiographer’s 
performance every six months is closed.  All radiographer’s performance was observed 
at least every six months if not sooner and recorded on a separate form. 
 
No violations or safety concerns were identified. 

 
 

 IV.   Exit Meeting 
 
The inspector met with the President prior to leaving the site on June 12, 2008, to review the 
preliminary findings of the on-site inspection.  On April 14, 2009, the inspector and Branch Chief 
exited with the RSO via a telephone conference call to discuss the results of the inspection and 
investigation. 
 
 PARTIAL LIST OF PERSONS CONTACTED 
 
Licensee 
George Hill, President 
Lawrence R. Stippich, Radiation Safety Officer  (757) 865-0920 
Martin Ferenc, lead radiographer 
Dave Combellick, radiographer 
Andrew Boeshore, radiographer assistant 
 
Former Licensee Contractor 
Brian Eastridge, radiographer assistant 
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