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EA-16-006 
EN-51331 

Steve Laflin, President 
International Isotopes, Inc. 
4137 Commerce Circle 
Idaho Falls, ID 83401 

1600 E. LAMAR BLVD. 
ARLINGTON, TX 76011-4511 

March 18, 2016 

SUBJECT: NRC INSPECTION REPORT 030-35486/2015-001 AND CLOSURE OF 
CONFIRMATORY ACTION LETTER 

Dear Mr. Laflin: 

This letter and the enclosed report refer to the reactive special inspection that began on 
August 21, 2015, at your facility in Idaho Falls, Idaho, with continued in-office reviews through 
February 19, 2016. The inspection was conducted in response to a reportable event that involved a 
potential radiation exposure exceeding the limits in Title 10 of the Code of Federal Regulations 
(1 O CFR) 20.1201 (a)(1) to one of your technicians, which occurred on August 20, 2015. This event 
was reported to the Nuclear Regulatory Commission (NRC) Operations Center on the same day, 
(Event Notice 51331) in accordance with the requirements of 10 CFR 20.2202(a){1). The excessive 
radiation exposure occurred while your technician was preparing a shielded cask for the transfer of 
a cobalt-60 source drawer from the cask to a therapy head. 

Based on preliminary information provided by the licensee in the Event Notice, the NRC 
determined that a special inspection was the appropriate level of regulatory response to obtain 
additional information to fully assess the significance of the event. The objectives of the special 
inspection were to: 1) review the facts surrounding the event and evaluate the licensee's dose 
estimates and perform independent dose measurements, 2) perform an independent causal 
analysis of the event, 3) assess the licensee's compliance with license conditions and other 
applicable regulatory requirements related to this particular licensed activity, and 
4) assess the licensee's 30-day report for adequacy of the root and contributing causes and 
evaluate the licensee's immediate and planned long-term corrective actions to prevent 
recurrence. 

The special inspection was conducted on August 21-22, 2015, and on September 14-16, 2015, 
at your facility in Idaho Falls, Idaho. The special inspection consisted of reenactments of the 
event, reviews of security video footage, interviews with licensee staff, and selective document 
review. Preliminary inspection findings were discussed with you and members of your staff 
during the second onsite portion of the special inspection on September 16, 2015. In the 
interim, additional reviews were performed by the NRC regarding the details of the event, as 
well as the additional information received from you. 
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An NRC Confirmatory Action Letter (CAL) was issued on September 3, 2015 (ML 15246A617). 
The CAL documented several actions that you agreed to perform, which included performing a 
detailed root cause analysis of the event to include a sequence of events and determining the 
radiation dose received by the technician, including retaining the services of an independent 
expert in dose reconstruction to verify the dose calculations performed to estimate the 
technician's dose. You first responded to the CAL in a letter dated September 17, 2015 
(ML 15273A053), providing clarification on the steps International Isotopes had taken to meet 
the commitments it made in the CAL. A second response was submitted by letter dated 
October 1, 2015 (ML 15279A453), that provided additional information on the final dose 
determination to the technician. Based on our independent assessment of your letters 
described above, the NRC has determined that International Isotopes has satisfied the actions 
described in the CAL, and we consider the CAL closed. 

Based on the preliminary results from the NRC's team inspection, and based on our 
independent assessment of your calculations, we agree that this technician did not receive an 
extremity dose in excess of regulatory limits but did in fact receive a deep-dose equivalent in 
excess of regulatory limits. We further agree with your assessment that no other employees 
or members of the public exceeded radiation doses in excess of regulatory limits as a result of 
this event. 

The inspectors also determined that you evaluated the issue using a systematic methodology 
to identify root and contributing causes. The root cause evaluation was conducted to a level 
of detail commensurate with the significance of the issue. Although your root cause analysis 
did not reflect the root cause identified by the NRC, it identified short and long-term corrective 
actions that appear to address all causes that the NRC identified. 

Based on the results of this inspection, four apparent violations were identified and are being 
considered for escalated enforcement action in accordance with the NRC Enforcement Policy. 
The current Enforcement Policy is included on the NRC's Web site at http://www.nrc.gov/about
nrc/regulatory/enforcement/enforce-pol.html. The apparent violations involved the failures to: 
(1) control the occupational dose to an individual adult to the limits specified in 10 CFR 
20.1201 (a)(1 ); (2) establish appropriate administrative procedures that assured the completion 
of safety evaluations and the review, approval, and recording by the radiation safety committee 
of proposed uses of byproduct material to assure safe operations; (3) obtain prior Commission 
approval for activities that had not been documented, reviewed, and approved by the ALARA 
Safety Committee; and (4) stop work when an unsafe condition existed or an electronic 
dosimeter alarmed. The circumstances surrounding these apparent violations, the significance 
of the issues, and the need for lasting and effective corrective actions were discussed with you 
and your Radiation Safety Officer during the final telephonic exit briefing conducted on 
February 19, 2016. 

Before the NRC makes its enforcement decision, we are providing you with an opportunity to: 
1) request a Pre-decisional Enforcement Conference (PEC), or 2) request Alternative Dispute 
Resolution (ADR). If a PEC is held, the NRC will issue a press release to announce the time 
and date of the conference. This conference will be open to public observation in accordance 
with Section 2.4, Participation in the Enforcement Process, of the NRC Enforcement Policy. 
Please contact Ms. Linda Howell at 817-200-1287 within 1 O days of the date of this letter to 
notify the NRC of your intended response. A PEC should be held within 30 days and an ADR 
session within 45 days of the date of this letter. 
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If you choose to request a PEC, the conference will afford you the opportunity to provide your 
perspective on these matters and any other information that you believe the NRC should take 
into consideration before making an enforcement decision. The decision to hold a PEC does 
not mean that the NRC has determined that a violation has occurred or that enforcement action 
will be taken. This conference would be held in the Region IV offices in Arlington, Texas, and 
conducted to obtain information to assist the NRC in making an enforcement decision. The 
topics discussed during the conference may include information to determine whether a 
violation occurred, information to determine the significance of a violation, information related to 
the identification of a violation, and information related to any corrective actions taken or 
planned. In presenting your corrective action, you or your representatives should be aware that 
the promptness and comprehensiveness of your actions will be considered in assessing any 
civil penalty for the apparent violations. The guidance 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://pbadupws.nrc.gov/docs/ML0612/ML061240509. pdf. 

In lieu of a PEC, you may also request ADR with the NRC in an attempt to resolve this issue. 
ADR is a general term encompassing various techniques for resolving conflicts using a third 
party neutral. The technique that the NRC has decided to employ is mediation. Mediation is a 
voluntary, informal process in which a trained neutral (the "mediator") works with parties to help 
them reach resolution. If the parties agree to use ADR, they select a mutually agreeable neutral 
mediator who has no stake in the outcome and no power to make decisions. Mediation gives 
parties an opportunity to discuss issues, clear up misunderstandings, be creative, find areas of 
agreement, and reach a final resolution of the issues. Additional information concerning the 
NRC's program can be obtained at http://www.nrc.gov/about
nrc/regulatorv/enforcement/adr.html. The Institute on Conflict Resolution (ICR) at Cornell 
University has agreed to facilitate the NRC's program as a neutral third party. Please contact 
ICR at 877-733-9415 within 1 O days of the date of this letter, if you are interested in pursuing 
resolution of this issue through ADR. 

In addition, please be advised that the number and characterization of apparent violations 
described in the enclosed inspection report may change as a result of further NRC review. You 
will be advised by separate correspondence of the results of our deliberations on this matter. 

In accordance with 1 O CFR 2.390 of the NRC's "Rules of Practice and Procedure," a copy of 
this letter, its enclosure, and your response, if you choose to provide one, 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 
Web site at http://www.nrc.gov/reading-rm/adams.html. 
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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. 

If you have any questions concerning this matter, please contact Ms. Linda Howell of my staff at 
817-200-1287. 

Docket: 030-35486 
License: 11-27680-01 MD 

Enclosure: 

Sincerely, 

IRA LLHowell Acting for/ 

Mark R. Shaffer, Director 
Division of Nuclear Materials Safety 

1. NRC Inspection Report 030-35486/2015-001 
2. Special Inspection Charter (August 21, 2015 & September 14, 2015) 

cc: Mark Dietrich, Administrator 
Technical Services Division 
Idaho Department of Environmental Quality 
1410 North Hilton 
Boise, ID 83706 
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EXECUTIVE SUMMARY 

International Isotopes, Inc. 
NRC Inspection Report No. 030-35486/2015-001 

This was an announced, special inspection of licensed activities involving the use of radioactive 
material for various purposes under the licensee's manufacturing and distribution license. On 
the day of the excessive radiation exposure to one of the licensee's technicians, a shielded cask 
loaded with a cobalt-60 source drawer was being prepared for the transfer of this source drawer 
to a therapy head for testing purposes. This special inspection was performed in response to 
the licensee's telephonic notification on August 20, 2015, regarding the previously mentioned 
radiation exposure, which potentially exceeded the dose limits specified in 1 O CFR 
20.1201 (a)(1 ). This special inspection was limited to a review of this event with particular focus 
on the direct, contributing, and root causes of the event. This report describes the results of this 
special inspection. 

Program Overview 

International Isotopes, Inc. is licensed under NRC License 11-27680-01 MD for the manufacture 
and distribution of both sealed and unsealed sources, for both the industrial and medical 
communities. The licensee also performs quality control tests with these sources for purposes 
of teak testing the shielding of various components of medical devices for clients. (Section 1) 

Causes of the Event 

The licensee determined that the root cause of the event was poor coordination and control and 
that there was a lack of supervisory oversight during the critical time just prior to the event. 
(Section 3) 

The NRC determined that the root cause of the event was less than adequate management 
oversight by the ALARA Committee, which acted as the Radiation Safety Committee for the 
licensee. (Section 5) 

Dose Assessment 

The licensee assigned a whole body deep dose equivalent of 5.62 rem, and a maximum 
extremity dose of 38.4 rem to the technician's left hand for the event that occurred on 
August 20, 2015. The technician's total dose of record for Calendar Year 2015 was reported 
to be 8.06 rem whole body deep dose equivalent and 42.56 rem maximum extremity dose to 
the fingers of the left hand. (Section 3) 

Corrective Actions 

The licensee failed to take immediate corrective actions for this event, because the licensee's 
employees continued to work with the cobalt-60 source, even after the high radiation area 
monitor (RAM) alarms sounded. After management was made aware of the incident, corrective 
actions were initiated. A stop-work order was immediately issued, first verbally then written, 
regarding cobalt-60 source handling. The licensee then followed this up with many short and 
long-term corrective actions including retraining to all employees on radiation safety, 
modification of source handling procedures and training on these new procedures, and revision 
of existing procedures to include an ALARA Committee review of new equipment. (Section 8) 

- 2 -
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REPORT DETAILS 

1 Program Overview (87103) 

1.1 Inspection Scope 

This was an announced, special inspection of International Isotopes, Inc. (INIS) which was 
performed in response to a telephonic notification made by INIS on August 20, 2015. The 
inspectors conducted interviews of the INIS President, radiation safety officer (RSO), and 
employee personnel either directly or indirectly involved in the transfer of the cobalt-60 
source drawer that resulted in the radiation overexposure to one of INIS's technicians. 
The inspectors also reviewed license requirements, radiation work permits (RWP), and 
observed licensee reenactments of the overexposure event. 

1.2 Observations and Findings 

INIS is licensed under NRC License 11-27680-01MD as a Type A Broad Scope licensee 
under 10 CFR Part 33. The license authorizes INIS to manufacture and distribute both 
sealed and unsealed sources for industrial and medical uses. In addition, the license 
authorizes INIS to perform quality control tests with these sources for the purposes of 
leak testing the shielding of various components of medical devices for its clients. 

During 2015, the licensee started performing such surveys for a specific therapy head. 
The shielding of these therapy heads (e.g., casks) consisted of either depleted uranium 
(DU) or tungsten. Since these heads did not fit in the licensee's hot cell, the licensee 
had to start performing therapy head to cask transfers in air, referred to in the report as 
"cask-to-cask" transfers. These transfers were performed to relocate the 3,664 curie 
cobalt-60 source to the head in order to perform the shielding surveys. For the majority 
of these transfers in air, the licensee used INIS Procedure 5796 (i.e., AOS cask) as the 
guidance document for cask-to-cask transfers. 

The licensee was requested by its client to perform shielding measurements on a multi
leaf collimator (MLC). In order to perform that particular measurement, the licensee had 
to build a specialty cask that allowed the source drawer to be moved horizontally within 
the cask, so that it could be stationed over an open/closed port in the bottom of the cask 
to take the desired survey measurements. This specialty cask was built solely for 
purposes of taking these measurements, which were going to be one-time 
measurements. The cask was only going to be used by the licensee at its facility. This 
specialty cask is called the MLC cask, in this report. The licensee explained that the 
MLC cask took approximately 3 months to build, from approximately April through June 
2015. Based on shielding measurements, the licensee added approximately 2 inches of 
lead to the cask. The licensee was satisfied with the shielding requirements of the cask, 
to support a 3,664 curie cobalt-60 source, in order to maintain dose rates as low as 
reasonable achievable. In reviewing the dose rate surveys of the cask, the inspectors 
acknowledged that the dose rates ranged from 3 to 25 milliRoentgen per hour (mR/hr) 
on contact when the cask was loaded at the time with a 4,006 curie cobalt-60 source. 

The licensee had been transferring the source between the therapy head and the INIS 
5796 cask. The licensee considered transferring the source between the therapy head 
to the INIS 5796 cask, then to the MLC cask. However, it was decided to move the 
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source directly from the therapy head to the MLC cask in order to save a transfer step. 
The licensee performed mockup testing and determined that this was a feasible path 
forward. However, the mockup tests were not documented and therefore not available 
for inspection. 

The client for the therapy head requested to be onsite for the survey measurements on 
the tungsten head. The site visit was scheduled for Thursday, August 20, 2015. In 
preparation for the site visit, the licensee transferred the source to the MLC cask on 
Wednesday, August 19, 2015, in preparation for the survey measurements of the 
tungsten head. 

On Thursday morning, August 20, 2015, the licensee received two shipments that 
involved the individuals who were scheduled to support the survey measurements of the 
tungsten head to help unload and secure the sources and equipment. In addition, the 
client for the therapy head had indicated he was planning to catch an afternoon flight 
and wanted to leave the building before lunch time. The specific event chronology is 
provided below in Section 2. 

In summary, at approximately 0800 hours mountain time, a technician was preparing for 
the transfer of the cobalt-60 source drawer, which contained approximately 3,664 curies 
of cobalt-60, from the MLC cask using a special handling tool to another shielded 
container (therapy head). This special handling tool needed to be unbolted from the 
source drawer in order to transfer the source back into the therapy head. The technician 
attempted to move the source drawer just enough to expose the bolts on the special 
handling tool so the bolts could be removed; however, the technician ended up removing 
the entire source drawer from the MLC cask. Immediately, the radiation area alarms 
sounded, and the technician replaced the source drawer back in the MLC cask within 
approximately 4-5 seconds. Based on security video footage, it shows the technician 
placing a hand on his head just after he had removed and reinserted the source drawer 
into the MLC cask. The licensee stated that this appears to indicate a gesture of his 
sudden realization of what had just occurred. 

2 Event Chronology (87103) 

July 27. 2015: Tungsten therapy head received by the licensee (received empty, 
without source drawer). Active source drawer containing cobalt source is transferred 
from a depleted uranium head to the tungsten therapy head for testing of the tungsten 
head shielding. 

July 28. 2015: Second test of tungsten therapy head; source remained in the tungsten 
therapy head after this test. 

August 19. 2015: Cobalt source is transferred from the tungsten therapy head into the 
newly fabricated, shielded MLC cask by the Operations Supervisor, so that a 
modification could be made to the tungsten therapy head, in the presence of a 
customer representative. The cobalt source remained in the shielded MLC cask until 
the next day. 
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August 20. 2015: 
• 0700: Start of work shift, and a cobalt shipment arrives at the licensee's facility. 

This shipment is not associated with the cobalt-60 source manipulation that 
resulted in the overexposure event; however, the same individuals performed the 
receipt and storage of the source shipment that arrived. 

• 0715: Technician signs into Radiation Work Permit (RWP} entitled "C0-60 
Hotcell and Cask Operations" (Wl-RWP-003}. 

• 0750: Technician moves loaded source MLC cask from storage area to work 
area to begin preparing the loaded source cask for the transfer of the cobalt-60 
source drawer from the MLC cask to the tungsten therapy head. 

• 0750: Workers Band C (signed into the RWP) begin preparing the therapy head 
to receive the source drawer. 

• 0800-0820: Technician prepares MLC cask, containing the source, for the 
transfer by assembling tools needed for transfer and removing the outer 
protective shielding cap from cask. 

• 0820: Worker D walks to cask and assists Technician by loosening and removing 
one of the two bolts that hold the outer protective shielding cap. 

• 0825: Worker D leaves the immediate work area near the MLC cask, and 
Technician removes the locking pin that holds the push rod/source drawer in 
place within the cask. 

• 0826: Technician tries unsuccessfully to remove the two bolts that attach the 
handling tool (push rod} to the cobalt drawer with his fingers. He then attempts 
to use a socket wrench to loosen the bolts, but there is not enough clearance for 
the socket wrench to fit. 

• 0826: Technician pulls on the source drawer push rod to pull the source drawer 
away from the MLC cask about half an inch, but the source drawer is accidentally 
pulled all the way out of the MLC cask. Additionally, radiation area monitor 
alarms at its set point of 2 rem/hour, and lasts for a few seconds until the 
Technician replaces the source drawer within the MLC cask. Technician's 
electronic dosimeter also alarms at its set point of 240 millirem/hour. 

• 0828: Technician checks his electronic dosimeter, and it reads 5.62 rem. 
Technician shows high reading to Radiation Control Technician, and a call is 
made to the licensee's radiation safety officer, who is off site, but there is no 
answer. 

• 0828-0849: Technician and other workers continue to align the MLC cask and 
therapy head for the source transfer. 

• 0849: Technician is told by supervisor to leave the work area. 

• 0849-0851: Source transfer is performed by the other workers while the 
Technician remains outside of the immediate work area. . 

• 0900: Around this time, the supervisor informs upper level management that a 
high radiation exposure may have just occurred, and management begins an 
investigation into the event and issues a stop-work order. 
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3 Confirmatory Action Letter Issuance and Licensee Response 

3.1 Confirmatory Action Letter 

On September 3, 2015, a Confirmatory Action Letter (CAL) was issued (ML 15246A617) 
to INIS based on the event that they reported on August 20, 2015, and based on 
observations during the NRC's initial on-site inspection on August 21, 2015. The 
licensee's response to the CAL was submitted to the NRC on September 17, 2015 
(ML 15273A053). The licensee's response to the CAL documented the licensee's root 
cause analysis, the sequence of events leading up to and immediately following the 
event, planned and scheduled short-term and long-term corrective actions, initial dose 
calculations and evaluations, and the independent expert's dose reconstruction 
calculations. 

The inspectors reviewed the licensee's response to the CAL and determined that it was 
accurate in the description of the event. The licensee's response provided a detailed 
summary of the event, a timeline of the event, summaries of interviews of personnel, a 
root cause and contributing cause evaluation, along with corrective actions and the initial 
dose evaluation of the technician involved in the event. This initial dose estimate was 
later refined and submitted to the NRC as the final dose assessment, which is included 
in the licensee's letter dated October 1, 2015 (ML 15279A453). 

3.2 Dose Reconstruction Included in CAL Response 

The licensee performed a dose reconstruction for the technician involved in the event. 
In addition, the licensee contracted an independent expert to perform dose calculations 
for whole body and extremities of the technician involved in the event. The licensee and 
the independent contractor both used Microshield, Version 9.061, to obtain point kernel 
analysis of the source, available shielding, and the source to worker distances. 

The licensee obtained security video footage that captured the event, which provided a 
digital image every 0.13 seconds. The licensee indicated, and the NRC agreed, that the 
distances from the source, both vertically and horizontally, are subjective. The 
licensee's estimated total time for the occurrence of the event varied, based on its 
evaluation of each digital security image. In addition, the licensee performed re
enactments of the overexposure event during the onsite inspection on August 21, 2015, 
and again on September 15, 2015. These reenactments were then used, in conjunction 
with the security video footage that captured the event, to perform preliminary 
independent dose estimates of the technician. 

In the licensee's final dose assessment, included in its October 1, 2015, letter referenced 
in Section 3.1 above, the licensee assigned a whole body deep dose equivalent of 
5.62 rem for the event on August 20, 2015, and a maximum extremity dose of 38.4 rem 
to the technician's left hand. The assignment of the whole body dose was based on the 
electronic dosimeter worn by the technician during this event. The technician's extremity 
dose was based on calculations performed based on reenactments of the event, as well 
as reviewing the security video footage. 

The independent consultant's evaluation was based on 4 seconds of exposure time. 
The consultant calculated a dose of 7.6 rem to the sternum (maximum whole body dose) 
and a maximum extremity dose of 50.9 rem to the technician's left hand. These 
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calculations were based on the August 20, 2015, event only. The technician's total dose 
of record for Calendar Year 2015 was reported to be 8.06 rem whole body deep dose 
equivalent and 42.56 rem maximum extremity dose, based on the fingers of the left 
hand. 

3.3 Root Cause Analysis Included in CAL Response 

The licensee used guidance and information contained in NUREG/CR-6751 , "The 
Human Performance Evaluation Process: A Resource for Reviewing and the 
Identification and Resolution of Human Performance Problems" as a reference in 
completing its causal analysis of the event. The licensee selected the barrier analysis 
method for conducting its root cause analysis and developing a corrective action plan. 
The licensee used the following systematic methods to complete the root cause 
evaluation: 

• Data gathering through interviews, documentation reviews, and security video 
reviews 

• Sequence of events timeline 
• Event and causal factors analysis 
• Barrier analysis 
• Human performance causal analysis 

The licensee described the human errors of the technician as one of the direct causes to 
the event. The licensee also identified the lack of mechanical barriers to prevent the 
source drawer from being removed from the cask and highly visible warning signs on the 
source drawer or shield, as direct causes to the event. In addition, the licensee 
identified the lack of "two-man rule" as a direct cause to the event. The licensee 
explained that these items would have provided additional defense against a single 
worker lapse in situational awareness. 

The licensee identified a number of contributing causes to the event, which include the 
failure to have a procedure for the type of source transfer that was being performed. 
The licensee stated that if a procedure had been developed, similar to a closely related 
procedure {System Source Loading and Unloading Instructions, IN-61231), then the 
second cask would have been positioned close to the loaded cask before removing the 
mechanical block and complete source drawer removal, either being attempted 
intentionally or unintentionally, would have been difficult if not impossible. Other 
contributing causes included the lack of a pre-job brief, the lack of specific instructions in 
the radiation work permit that required extremity dosimetry and requiring the whole body 
dosimeter to be ''fixed" to the torso instead of swinging freely on a lanyard. In addition, 
there was failure in the implementation of the radiation work permit that resulted in 
workers continuing to work after they exceeded a radiological hold point of 200 millirem 
exposure limit. Finally, there was a lack of adequate supervisory oversight, which could 
have stopped the technician from removing the source drawer from the cask. 

The licensee determined that the root cause of the event was poor coordination and 
control. The licensee further described how the sequence of activities that were 
scheduled on the morning of the event and the perceived pressure by a visiting 
customer who was planning to take surveys of the cask both contributed to the overall 
haste to get work completed. As a result, coordination and pre-planning preparation 
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suffered. In addition, there was lack of supervisory oversight during the critical time just 
prior to the event. The supervisor was working with another technician to install the 
tungsten shield in the customer's cask in preparation to receive the source transfer. The 
licensee expressed that this was another example of poor coordination. The licensee 
provided further evidence of poor coordination and control in that work continued with 
the source transfer even after the exposure event occurred. 

The inspectors determined that the licensee evaluated the issue using a systematic 
methodology to identify root and contributing causes. The root cause evaluation was 
conducted to a level of detail commensurate with the significance of the issue. NRC's 
independent conclusions of the root cause is provided in Section 5 of this report. 

3.4 Corrective Actions Included in CAL Response 

The inspectors identified that the licensee's immediate corrective actions were 
inconsistent with expectations and inadequate to ensure immediate protection of the 
workers at the time of and immediately following the event. After the alarms were 
silenced (frisker alarm, electronic dosimeters, and the radiation area monitor) work 
continued on the preparation for the source transfer. The radiation control technician 
(RCT) and operations supervisor were told by the technician that the source drawer did 
not come all the way out of the shield, so they were confused about why the alarms 
sounded. During the interviews, staff explained that they thought it was a false alarm 
because the technician had said the source drawer only came out a few inches. Instead 
of immediately stopping the work to investigate the issue further, the staff continued to 
prepare the source for transfer. 

At some point after the alarms were reset, the technician realized that his electronic 
dosimeter was reading high (5.62 rem) and showed his electronic dosimeter to the RCT. 
However, after seeing this high readout on the electronic dosimeter, the technician 
continued to work in the vicinity of the source cask and continued to assist in the 
preparation for the source transfer. When the Operations Supervisor was informed of 
the high reading, he asked the technician to go to the front of the building away from the 
radiation area. However, instead of stopping work, the workers transferred the source 
drawer from the MLC cask to the therapy head to perform a quality control test on the 
therapy head shielding for the customer. After this was completed, the cobalt manager 
and the company President were informed of the event, and a stop work order was 
instituted. The licensee then began its investigation into the event. 

The licensee developed short-term and long-term corrective actions to address the 
direct, contributing, and root causes of the event. The licensee established due dates 
for each corrective action identified. The corrective actions are provided in a table, and 
each action is identified by a unique tracking number that reflects the corresponding 
cause. 

While the licensee performed a detailed root cause evaluation, the licensee did not 
identify the same root cause as the NRC. However, the licensee developed corrective 
actions to address its root cause, which appear to also address the root causes 
identified by the NRC. These include a corrective action (RC9) which requires 
implementing a new process procedure for documenting the review of new equipment 
development and modifications to existing equipment whenever such equipment could 
have a significant safety or ALARA implication. In addition, another corrective action 
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(RCB) requires the licensee to revise the administrative procedure and form for 
document change requests to include a specific requirement to consider the need for 
ALARA Committee review as part of a new document development or change. 

Additionally, the licensee developed corrective actions to address the failure to 
immediately stop work and leave the area. The corrective actions include refresher 
training for response to a radiation area alarm and developing an administrative 
procedure for stop work authority and subsequent training for all technicians. 

4 NRC Independent Dose Assessment (87103) 

4.1 Dose Assessment Methodology 

NRC performed an independent dose assessment to confirm the licensee's dose 
estimates as well as the estimates provided by the cytogenetics testing performed by the 
cytogenetics laboratory associated with the Radiation Emergency Assistance 
Center/Training Site (REAC/TS) at Oak Ridge, Tennessee. In order to estimate the 
dose to the exposed worker, the worker was represented by NRC's PIMAL phantom 
(Phantom with Movable Arms and Legs), which is a mathematical anthropomorphic 
phantom that was designed to simulate the anatomy of a standard male and female as 
described in Publication 89 of the International Commission on Radiological Protection 
(ICRP). It contains all the organs and tissues that are included in calculation of the 
effective dose, as well as several others such as the eyes. It is also designed to allow 
the user to move the arms around the shoulder and elbow joints, as well as the hip and 
knee joints. This movement capability allows the phantom to be configured to closely 
match the position of the exposed person in relation to the radiation source during the 
exposure. 

The phantom is used together with the Monte Carlo N-Particle (MCNP) Transport Code 
to calculate the doses to all the organs and tissues in the phantom. The MCNP code is 
a general purpose radiation transport code developed and maintained at the Los Alamos 
National Laboratory in Los Alamos, New Mexico. These doses are then used to 
calculate the effective dose, as well as to assess the risk of observing deterministic 
effects in cases of high radiation doses. The dose to the hand was calculated using an 
MCNP hand model in which the fingers could be bent around all the finger joints so as to 
model the hand holding any desired object (in this case, the source drawer). The part of 
the hand nearest the source was taken to be 9 inches from the centerline of the source, 
based on examination of the photographs of the worker holding the source drawer. 

4.2 Dose Assessment Calculations 

The calculations were performed for three different exposure positions, referred to as 
Positions #1, #2, and #3, based on the data and photographs provided by the licensee. 
Position #1 shows the operator holding the source drawer in a horizontal position, with 
the drawer axis normal to the front of the body and level with the shield port into which 
the source is inserted, and with the source centerline 21 inches from the front of the 
body at mid-torso level. Position #2 shows the worker partially bent at the waist and the 
source at about a 45 degree angle from the ground, with the source centerline 24 inches 
from the eyes and 16 inches from mid-torso. Position #3 is similar to Position #2 but 
with the worker more bent than Position #2 and with the drawer nearly vertical with 
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respect to the floor. The exposure durations for these three positions were 2 seconds 
for Position #1, 1.5 seconds for Position #2, and 2 seconds for Position #3. 

In all three positions, the source was oriented such that the open side of the source was 
pointing downward or towards the body and the tungsten-shielded side pointing 
upwards. In all the simulations, the source drawer was accurately modeled according to 
the dimensions and materials provided by the licensee. The source activity at the time 
of exposure was taken to be 3,664 curies of cobalt-60. 

Preliminary calculations showed that the effective dose was not very sensitive to the 
exact position of the source drawer with respect to the body, and that fairly large 
changes in the angles and distances resulted in only small changes in the effective 
dose. The results of the calculations showed the following effective dose rates for the 
three positions: 

Position #1 
Position #2 
Position #3 

Effective dose rate = 0.37 rem/s, Eye dose rate = 0.28 rem/s 
Effective dose rate= 1.91 rem/s, Eye dose rate= 0.04 rem/s 
Effective dose rate= 0.04 rem/s, Eye dose rate= 0.05 rem/s 

The main cause of the higher effective dose rate for Position #2 are the doses to the 
testes and to the urinary bladder. The hand dose was calculated by considering the 
position of the hand to be the same throughout the exposure duration. The total 
effective eye and hand doses using the exposure durations noted above were estimated 
to be: 

Effective dose: 3.7 = rounded to 4 rem 
Eye dose: 0. 7 = rounded to 1 rem 
Hand dose: 7.0 = rounded to 7 rem 

The dose reported by REAC/TS, based on cytogenetic testing, was 35 to 50 rads mean 
whole body dose. It is difficult to explain the discrepancy between the doses estimated 
through dose reconstruction and the cytogenetics results. NRC urged that the test be 
repeated, but the licensee was advised by REAC/TS that this was not necessary and 
that the cytogenetics results should not be expected to be very accurate, especially in 
cases of non-uniform exposures. 

This case, however, does not involve significant non-uniform exposure because the 
doses are low and the source was in continuous motion during the 5.5 seconds duration 
of the exposure. The dose reconstruction, including the modeling of the exposures, is 
expected to have an uncertainty of less than 50% considering the extensive amount of 
information available, the video recording of the actual exposure, the re-enactments of 
the exposure, and the accuracy of the models and calculation techniques used in the 
dose calculations. 

If one assumes an uncertainty as large as a factor of 2, the estimated doses are still far 
below the cytogenetics results, by a factor of 5 to 6. A plausible explanation for the 
difference, assuming the cytogenetics results to be valid, is that the worker received a 
high dose during a separate incident. Investigations into this possibility by NRC and the 
licensee effectively ruled out this possibility, and the discrepancy between the 
cytogenetics and reconstruction dose estimates must remain unresolved. In view of the 
confidence with which the reconstruction was conducted, the reconstruction dose 
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estimates should be viewed as those most reliable and those most closely compatible 
with the details of this incident. 

5 NRC Causal Analysis of the Overexposure Event (87103) 

The inspectors used various analytical techniques to review the over-exposure event 
that occurred while performing a non-routine operation involving a cask-to-cask transfer 
in air. These techniques include causal factors analysis, events and conditional factors 
analysis, and barrier analysis to determine the root cause of the event. The analysis 
tools included portions of the Management Oversight and Risk Tree (MORT) analysis 
that pertain to operator performance factors and management oversight. 

The licensee had performed several cask-to-cask transfers in air using an INIS 5796 
cask, but this was still considered a non-routine operation because it was outside of the 
hot cell where the majority of transfers take place. While this operation involved the new 
MLC cask, the same procedure, precautions, barriers, and oversight based on the INIS 
5796 cask were not employed and consequently contributed to an over-exposure event. 
The inspectors concluded that this event could have been prevented if the conditions 
used for conducting transfers involving the INIS 5796 cask were employed. 

5. 1 Root Cause Evaluation 

The root cause of the event was less than adequate management oversight by the 
ALARA Committee, which acted as the Radiation Safety Committee for the licensee. 
One of the examples that supports this conclusion is that the ALARA Committee was not 
involved in the oversight of the non-routine activity involving the cask-to-cask transfer in 
air. The licensee is a Type A Broad Scope licensee. The NRC requires a Type A Broad 
Scope licensee, under 10 CFR 33.13, to establish administrative controls and provisions 
relating to organization and management, procedures, record keeping, material control, 
and accounting and management review that are necessary to assure safe operations, 
including the establishment of a Radiation Safety Committee. In addition, the licensee 
shall complete safety evaluations of proposed uses of byproduct material, and the 
subsequent review, approval, and recording by the Radiation Safety Committee of those 
safety evaluations. 

For the development of the MLC cask, the design team involved did not take the design 
process and the operation for performing a cask-to-cask transfer in air to the ALARA 
Committee, as required by the regulatory requirements under 10 CFR 33.13, and the 
licensee's Radiation Safety Manual (PD-RSP-001 ). The safety function of the ALARA 
Committee under the Radiation Safety Manual, Section I.A, is to review proposals for 
unusually hazardous operations, which this evolution was considered to be, and to 
establish criteria for equipment and procedures to ensure employee and public radiation 
safety. 

Although members of the ALARA Committee were involved with the specific design of 
the MLC cask, the design and the task to perform cask-to-cask transfers in air were not 
formally taken to the ALARA Committee. A review of the ALARA Committee meeting 
minutes revealed that the non-routine operation of a cask-to-cask transfer in air was 
never discussed, nor was the design of the MLC cask discussed. Based on interviews, it 
was determined that discussions regarding the design, surveys, necessary testing, and 
mockup tests of the MLC cask were limited to hallway discussions and emails. The 
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licensee explained that the MLC cask was solely designed to perform this particular 
measurement for a client and was not intended to be used outside of the facility or for 
other purposes. As a result, the licensee did not consider that it needed to be formally 
taken to the ALARA Committee. The NRC concluded that there was not a specific 
decision by committee members not to take the activity formally to the ALARA 
Committee, but it was complacency and lack of specific criteria in the licensee's 
implementing policy and procedures to ensure that the proposed uses of byproduct 
material were taken through the ALARA Committee process to ensure safe operations. 

The licensee has processes in place to implement the ALARA Committee as required by 
the Radiation Safety Manual and to implement the design and control of products 
through its procedure OP-QMS-011, "Product Development and Design Control." The 
NRC noted that procedure OP-QMS-011 did not contain a specific requirement to take 
product development and design control through the ALARA Committee process. While 
the licensee stated that this particular procedure was limited to ISO 9001 products, the 
NRC requirements for a Type A Broad Scope license is to have procedures and 
processes reviewed by the ALARA Committee to ensure there is safe handling of 
byproduct material. If ALARA Committee approval is not utilized for product 
development processes and procedures, then those activities have to be submitted to 
the NRC for review and approval. 

The inspectors identified specific weaknesses in the design and development process as 
a result of ineffective management oversight, which contributed to this event. 

• Inadequate implementation of a risk management plan that included, at a 
minimum, potential hazards of the MLC cask design 

• Risk assessment was not formalized to allow for thorough review of all types of 
risks associated with the proposed design 

• Human factors or ergonomics were not considered as part of the design and 
development of the cask 

• Configuration control between the two casks when performing a transfer in air 
was not considered as part of the design and development of the cask 

• Controls and barriers were not reviewed or documented to ensure safe handling 
of the energy source 

• Inadequate review of the regulatory requirements necessary, including 
acceptance, testing, and documentation prior to acceptance of the new design 
involving a cask-to-cask transfer in air. 

As a result of not taking the design of the MLC cask and the non-routine activity of 
performing cask-to-cask transfers in air through the ALARA Committee for management 
review, there was not a formal, rigorous process to evaluate the risks to assure safe 
operations. Consequently, there were inadequate controls of work processes, task 
performance errors, lack of barriers, and there were no procedure or work instruction to 
address the non-routine activity of performing cask-to-cask transfers in air. 

5.2 Direct Cause 

The lack of a mechanical barrier to prevent the source drawer from being removed from 
the MLC cask, and subsequent removal of the source drawer from the shielded cask, 
was determined to be the direct cause of this accident sequence. One of the specific 
barriers utilized in performing an INIS 5796 cask to cask transfer in air was a mechanical 
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stop (i.e., flat bar turret holder) across the INIS 5796 cask opening for the source drawer, 
which prevented the source drawer from being removed. A similar mechanical stop 
should have been incorporated into the MLC cask when performing the set-up 
requirements for a cask-to-cask transfer in air. It is not possible to predict what would 
have happened in the event all of the enhancements and lessons learned from 
performing INIS 5796 cask transfers had been incorporated into the MLC cask transfer 
process. However, if there was at a minimum a mechanical barrier, it would have 
prevented anyone from being able to remove the source drawer from the MLC cask. 

5.3 Contributing Causes 

The lack of a formal work instruction to control and implement activities safely for a cask
to-cask transfer in air involving the MLC cask is a contributing cause of this accident 
sequence. Multiple task performance errors were introduced as a result of not having a 
procedure or work instruction. 

The initial cask-to-cask transfers in air were performed using INIS 5796 cask. 
Management requested that a procedure be written to address this particular cask-to-cask 
transfer. Based on the licensee's statements, the procedure was written to support INIS's 
policy of not using a customer's procedure for handling a customer's cask, but to have an 
internal procedure that would go through the INIS review process. During the transfer 
using the INIS 5796 cask, the procedure specifically required that the two casks be in 
close proximity to each other, in order to minimize the radiological hazards. In addition, 
the technician was required to remove the mechanical brace (i.e., barrier) from the source 
drawer opening in the INIS 5796 cask by standing on the side of the INIS 5796 cask and 
reaching around to the front of the cask in order to remove the mechanical barrier from the 
source drawer. 

However, when preparing for a source transfer using the MLC cask, the two casks were 
not in close proximity to one another, and the technician was allowed to stand directly in
front of the source holder of the MLC cask. None of the precautions developed for the 
INIS 5796 cask were incorporated into the operational design of the MLC cask or 
captured in a work instruction for the MLC cask. 

The requirements for a Type A Broad Scope license is to establish administrative controls 
and procedures to ensure safe operations. The INIS Radiation Safety Manual specifically 
states that procedures should be established for unusually hazardous operations. The 
radiation safety committee, i.e., ALARA Committee, shall review, approve, and document 
the operational and handling procedures. If the ALARA Committee does not review, 
approve, and document such procedures that are necessary for safe operations, then the 
process and procedures are required by License Condition 24 to be submitted to the NRC 
for review and approval. While these requirements were incorporated into the Radiation 
Safety Manual, no one questioned or asked about the necessity of having a work 
instruction for this non-routine activity involving a cask-to-cask transfer in air. 

Four factors emerge from this review of task performance errors, lack of controls, and 
lack of barriers that occurred as a result of not having a new work instruction or revision 
to existing work instruction to address cask to cask transfer in air using the MLC cask. 

• The work instruction could have addressed the tools necessary to 
perform this non-routine operation. 
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• The work instruction could have addressed configuration control between 
the two casks during the source transfer in air. The procedure could have 
highlighted the safety features and enhancements utilized when 
performing the INIS 5796 cask-to-cask transfer in air and provided an 
opportunity to incorporate those enhancements into the MLC cask 
transfer process. 

• The work instruction could have provided a methodology and consistency 
for performing the cask-to-cask transfer in air using the MLC cask. Based 
on interviews, there was inconsistency in the methodology used to perform 
cask-to-cask transfer in air using the MLC cask. Since there was not a 
consistent understanding of this activity, it provides evidence that this 
particular activity was non-routine and should have required a work 
instruction. In addition, if a work instruction was available then this non
routine activity could be better monitored, evaluated and reviewed by 
management. 

• A revision to the existing work instruction would have highlighted the 
existing safety controls utilized in performing the INIS 5796 cask to cask 
transfer in air. 

Each of these factors played a role in the sequence of events for this accident scenario. 
Less than adequate management expectations for procedure implementation and 
procedure adherence was a weakness and contributed to this accident scenario. 

The inspectors also identified a number of other contributing causes to this accident 
scenario which include the following. Less than adequate change management for 
processes or equipment was a contributing factor to this accident sequence. There were 
changes made betw~en the cask-to-cask transfers in air involving an INIS 5796 cask 
versus an MLC cask. However, these changes were not incorporated into procedures, 
lessons learned documents, or taken to the ALARA Committee. 

Opportunities for improvement in processes and behaviors associated with decision 
making is a contributing factor to the accident scenario. The licensee performed 
mock-ups of the non-routine activity involving cask-to-cask transfers in air. However, 
these mockups were not documented and they were not evaluated as part of a lessons 
learned opportunity. There was a lack of a formal process for improvement 
opportunities. The failure to take advantage of these opportunities for improvements led 
to decisions that contributed to the incident. Some opportunities for improvement were 
not utilized, including having a mechanical barrier, not allowing individuals to stand in 
front of the source drawer opening of the MLC cask, and bringing the two casks in close 
proximity to one another prior to removing the short handle from the source drawer. 

Less than adequate visual barriers (i.e., labels) directly in front of the source drawer was 
a contributing factor to this accident sequence. There was a label on the side of the 
MLC cask indicating that the cask contained a source. However, the label was 90° away 
from where the technician was working in front of the cask (e.g., opening to the source 
drawer). The label would serve as a reminder that the cask contained a source and may 
have prevented the accident scenario from occurring. 

Lack of a pre-job brief for infrequently performed tasks was a contributing factor to the 
accident sequence. On the morning of August 20, 2015, the staff had two deliveries 
that required a coordinated effort by the same individuals who were scheduled to 
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perform the cask-to-cask transfer in air. In addition, a customer was scheduled to be at 
the site to observe the cask"to-cask transfer and take survey measurements. The 
customer had indicated that he wanted to complete the survey measurements in order 
to catch an afternoon flight. Based on interviews, it was determined by the inspectors 
that there was an urgency to complete the task in a timely and efficient manner; 
although no one recalled that they felt over-burdened or pressured to complete the task. 
The pre-job brief would have served as a reminder of duties and responsibilities, and 
provided a reminder for individuals to sign into the RWP and obtain their dosimetry. 
The inspectors observed during the review of the security video that some individuals 
were delayed in responding to the area radiation alarms because they had not signed 
into the RWP and obtained their dosimetry yet. 

Less than adequate supervisory oversight of the overall work activities involving the 
non-routine operation of a cask-to-cask transfer in air was a contributing factor to this 
accident sequence. There was insufficient oversight of personnel and work activities 
involving high-activity sources. On the day of the event, there were a number of 
individuals involved with the job task. While the technician was preparing the MLC cask 
for the transfer of the source drawer to the tungsten therapy head, the Operations 
Supervisor was assisting in the preparation of the therapy head for the transfer, instead 
of overseeing all the activities supporting the cask-to-cask transfer in air. When the 
technician briefly removed the source drawer from the shielded cask, the Operations 
Supervisor did not see it due to his preoccupa.tion with other activities. 

As a result, the Operations Supervisor was unaware that the source drawer actually 
came all the way out of the cask. Since the supervisor was focused on one activity, he 
did not have the opportunity for an objective observation of the overall work activities for 
this non-routine operation that involved a cask-to-cask transfer in air. One cannot 
precHct whether an overall observation of the activities would have prevented the 
accident from occurring; however, the inspectors concluded ihat this is a contributing 
factor to the sequence of events. 

5.4 Conclusions Regarding Causal Analysis 

The outcome of the licensee's root cause analysis did not reflect the root cause analysis 
performed by the NRC. Establishing causes for human error in an event sequence can 
be comp!lcated by various factors, including investigator's knowledge of the areas and 
programs being probed, memory of events by the individuals being interviewed, and 
perceptions and communications during the investigation process. The licensee 
identified the root cause as "poor coordination and control." 

As previously discussed, the fnspectors concluded that the root cause of the over
exposure event was less than adequate management oversight. This was evidenced by 
the apparent failure of the ALARA Committee t6 meet the requirements of 10 CFR 33.13 
to assure safe operations by not being formally involved in the design and development 
process of the MLC cask in order to perform a risk management evaluation of the cask. 
The inspectors concluded that the licensee developed a cause evaluation that drilled 
down to the planning and coordination stage at the supervisory level; whereas, the NRC -
drilled further down to the ALARA Committee and inadequate management oversight of 
this non-routine activity. Although the root causes identified by the licensee and the 
independent NRC analysis differ, the majority of the direct and contributing factors are in 
general agreement 
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The licensee attributed the direct cause of the accident scenario to cognitive error, loss 
of situational awareness or mental lapse by the technician involved. In addition, the 
licensee identified there were inadequate labefs on the cask, lack of "two-person rnle" 
and inadequate removal of the mechanical "safety" block as direct causes to the event. 
The inspectors concluded that an inadequate mechanical barrier was a direct cause to 
the accident sequence. 

The inspectors observed that the personnel at the facility were sufficiently qualified and 
had over 60 combined years of experience in the cobalt-60 program at the facility, not 
including prior work experience. Specifically, the individual involved in the event had 
1 O years of experience at the facmty. While the NRC agrees that one individual initiated 
the immediate accident scenario, the NRC identified multiple missed opportunities that 
occurred prior to August 20, 2015, which caused and contributed to the sequence of 
events that led up to the overexposure of the technician. 

Similar contributing factors were identified by the licensee and the NRC. Although there 
were some differences in the contributing factors or the analysis grouped the causes 
differently in its proximity to the event, the contributing factors were in general 
agreement. 

The corrective actions proposed by the licensee that have already been implemented, or. 
will be implemented, appear to be adequate to prevent an event such as this from 
occurring in the future. Although the licensee's immediate corrective actions at the time 
of the event occurrence were not adequate, as described above, as soon as licensee's 
upper-level management was made aware of the event, the appropriate actions were 
taken to address the situation. 

6 Inspection findings (81103) 

6.1 Inspection Scope 

The inspectors conducted interviews of the INIS President, RSO, and personnel either 
dlrectly or indirectly involved in the transfer of the cobalt-60 source drawer that resulted 
in the radiation overexposure to one of INIS's technicians. The inspectors also reviewed 
license requirements, RWP's, and observed licensee reenactments of the overexposure 
event. 

6.2 Observations and Findings 

The inspectors identified four apparent violations as follows: 

1. 10 CFR 33.13(c)(3) requires, in part, that the licensee establish appropriate 
administrative procedures to assure completion of safety evaluations of proposed 
uses of byproduct material, which take into consideration such matters as the 
adequacy of equipment, training and experience of the user, and the operating or 
handling procedures; and the review, approval, and recording by the radiation 
safety committee of safety evaluations of proposed uses, prior to use of the 
byproduct material. 
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The licensee established the following two administrative procedures to 
implement 1 O CFR 33.13: 
1) Licensee Policy Document, PD-RSP-001, "Radiation Safety Manual," 
Revision C, dated August 24, 2010, and 
2) Licensee Operating Procedure, OP-QMS-011, "Product Development and 
Design Control" Revision B, dated April 18, 2012. 

As of the date of the event on August 20, 2015, the licensee failed to ensure that 
its administrative procedures were appropriate to assure completion of safety 
evaluations of proposed uses of byproduct material and the review, approval and 
recording by the radiation safety committee of the safety evaluation. 

Specifically, the licensee developed and designed a shielded cask (MLC cask) 
for transferring a 3,664 curie cobalt-60 source to another cask in air without the 
review, approval, and recording by the radiation safety committee (ALARA 
Committee). The licensee Policy Document PD-RSP-001 or Licensee Operating 
Procedure OP-QMS-011, did not contain specific criteria that would ensure 
licensee personnel would take the development and design of the MLC cask to 
the ALARA Committee. As a result, there was no procedure, training, and limited 
risk management oversight of the source transfer using the MLC cask, which 
contributed in an over-exposure event on August 20, 2015. 

The licensee's failure to establish administrative controls and provisions that 
are necessary to assure safe operations was identified as an apparent violation 
of 10 CFR 33.13(c)(3). (030-35486/15001-01) 

2. NRC License 11-27680-01 MD, Amendment No. 26, License Condition 24, 
specifies, in part, that the licensee is authorized to make program changes and 
changes to procedures without prior Commission approval as long as the proposed 
revision is documented, reviewed, and approved by the licensee's ALARA 
Committee in accordance with established procedure prior to implementation. 

As of the date of the event on August 20, 2015, the licensee failed to obtain prior 
Commission approval for activities that had not been documented in a procedure, 
reviewed and approved by the licensee's ALARA Committee. 

Specifically, the licensee failed to generate a procedure for a source transfer using 
the MLC cask. Since the licensee did not obtain review and approval through the 
licensee's ALARA Safety Committee for a procedure or instruction, then the 
licensee was required to obtain prior Commission approval for this specific, 
non-routine use of byproduct material. 

The licensee's failure to obtain prior Commission approval for a written 
procedure to support a source transfer using the MLC cask that had not been 
documented, reviewed, and approved by the licensee's ALARA Committee was 
identified as an apparent violation of NRC License 11-27680-01 MD, 
Amendment No. 26, License Condition 24. (030-35486/15001-02) 
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3. NRC License 11-27680-01 MD, Amendment No. 26, License Condition 25, states, 
in part, that the licensee shall conduct its program in accordance with the 
statements, representations and procedures contained in the documents 
submitted to the NRC. License Condition 25, Item D identifies procedure 
OP-RSP-001, Radiological Work Permit, Revision B, which was submitted to the 
NRC on August 25, 2010 (ML 102500683). 

Licensee procedure OP-RSP-001, Radiological Work Permit, Revision B, 
Section 7.4.3, requires, in part, that the radiation safety officer, health physics 
technicians, and/or radiological workers are required to stop work whenever an 
unsafe condition exists or an electronic dosimeter alarms. 

On August 20, 2015, the licensee failed to stop work when an electronic 
dosimeter alarmed. Specifically, a radiological worker's electronic dosimeter 
alarmed and he did not stop work but continued to assist with the source transfer. 
The other radiological workers, as well as the health physics technician, also 
continued to work after they heard a high radiation area alarm (indicating an 
unsafe condition existed), as well as the electronic dosimeter alarm. 

The licensee's failure to stop work on August 20, 2015, when an electronic 
dosimeter alarmed and there was indication of an unsafe condition was identified 
as an apparent violation of NRC License 11-27680-01 MD, Amendment No. 26, 
License Condition 25. (030-35486/15001-03) 

4. 10 CFR 20.1201 (a)(1) requires, in part, that licensees shall control the 
occupational dose to individual adults to an annual limit of 5 rems for the total 
effective dose equivalent. 

On August 20, 2015, the licensee failed to control the occupational dose to an 
individual adult to an annual limit of 5 rems for the total effective dose 
equivalent. Specifically, during the process of performing a source transfer an 
individual received 5.62 rem deep dose equivalent on August 20, 2015. The 
licensee subsequently summed the previous exposures for CY2015 and 
determined the cumulative annual total effective dose equivalent for the 
individual for CY2015 was 8.06 rem. 

The licensee's failure to control the occupational dose to individual adults to an 
annual limit of 5 rems for the total effective dose equivalent was identified as an 
apparent violation of 10 CFR 20.1201 (a)(1 ). (030-35486/15001-04) 

6.3 Conclusions 

The inspection team identified four apparent violations of NRC requirements during the 
inspection, as described above. 

7 Notifications and Reports (87103) 

7.1 Notifications to NRC 

10 CFR 20.2202(b) requires, in part, that the licensee shall notify the NRC within 
24 hours after the discovery of an event that caused an individual to receive a total 
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effective dose equivalent qf 5 rems in a period of 24 hours. In accordance with this. 
requirement, the licensee contacted the NRC on the same day that one of their 
employees received a dose of 5.62 rem, as read on his electronic dosimeter. This 
notification was made to the NRC's. Headquarters Operations Officer. 

7.2 Reports to NRC 

1 O CFR 20.2203(a) requires, in part, that the licensee shall submit' a written report to the 
NRC within 30 days after learning of an incident for which notification is required by 
10.CFR 20.2202. In accordance with this requirement, the licensee submitted a written 
report on September 17, 2015, describing the event that occurred on August 20, 2015, 
that caused a technician to receive a dose ln excess of 5 rem (Ml 15273A053). 

7 .3 Conclusions Regarding Notifications and Reports 

The licensee satisfied all notification and reporting requirements as described above. 

Corrective Actions (811Cl3) 

The licensee failed to take adequate immediate corrective actions for this event because 
ttie licensee's employees continued to work with the cobalt~60 source.even after the 
radiatlon area monitor sounded. lnstead of stopping work to perform an investigation 
into why the radiation area monitor sounded, some of the employees continued to work, 
while others began investigating the incident The RSO was not on site when the event 
oct:urred1 and licensee employees were unable to contact him immediately following the 
event. After the employees realized that a technician's electronic dosimeter read 
5.62 rem, management was made aware ofthe incident and corrective actions were 
initiated. A stop~work order was immediately issued, first verbally then written, regarding 
cobalt~60 source handling. 

The Hcensee then followed this up with many short and long-term corrective actions, 
including retraining for al! employees on radiation safety and the appropriate actions for 
responding to radiation area alarms; and modification of source handling procedures and 
training on the respective procedures, In addition, the corrective actions included 
revision to procedures that required the staff to consider the need for ALARA Committee 
Review as part of a new document development or change; and development of a new 
procedure for documenting the review of new equipment development or modification to 
existing equipment, whenever such equipment could have a significant safety or ALARA 
implication. 

Based on the summary of corrective actions submitted to the NRC, the submittal lacks 
the specific criteria necessary for the NRC to asses¥s how the licensee intends to utmz~ 
the ALARA Committee to perform its Type A Broad Scope fLmction. While the licensee 
perforri'led a detailed root cause evaluation, and developed corrective actions that 
appear to adequately address each direct, contributin·g, and root causes identified, there 
is currently not sufficient information for the NRC staffto assess whether the corrective 
actions are sustainable in the kmg term. 
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9 Exit Meeting Summary 

A preliminary exit briefing was conducted at the conclusion of the second onsite 
inspection on September 16, 2015, with the President and the RSO of INIS. A final exit 
briefing was held telephonically with the President and RSO on February 19, 2016. The 
licensee acknowledged the inspectors' findings. No proprietary information was 
discussed. 
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SUPPLEMENTAL INSPECTION INFORMATION 

PARTIAL LIST OF PERSONS CONTACTED 

Steve Laflin, President 
John Miller, CHP, Radiation Safety Officer 

INSPECTION PROCEDURES USED 

87103 "Inspection of Materials Licensees Involved in an Incident or Bankruptcy Filing" 

ITEMS OPENED. CLOSED AND DISCUSSED 

Opened 

030-35486/15001-01 

030-35486/15001-02 

030-35486/15001-03 

030-35486/15001-04 

Closed 

None 

Discussed 

None 

APV 

APV 

APV 

APV 

The licensee failed to establish 
administrative controls and provisions 
that are necessary to assure safe 
operations. 

The licensee failed to obtain prior 
Commission approval for procedures 
that had not been documented, 
reviewed, and approved by the 
licensee's ALARA Committee. 

The licensee failed to stop work when 
an electronic dosimeter alarmed. 

The licensee failed to control the 
occupational dose to an individual adult 
to the limits specified in 
10 CFR 20.1201(a)(1). 

LIST OF ACRONYMS AND ABBREVIATIONS USED 

APV Apparent Violation 
CFR Code of Federal Regulations 
LC License Condition 
NRC Nuclear Regulatory Commission 
PEC Pre-Decisional Enforcement Conference 
RSO Radiation Safety Officer 

AITACHMENT 
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THROUGH: 

FROM: 

SUBJECT: 

UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION IV 

1600 E. LAMAR BLVD. 
ARLINGTON. TX 76011-4511 

August 21, 2015 

James L. Thompson, Senior Health Physicist 
Nuclear Materials Safety Branch A 
Division of Nuclear Materials Safety 

G. Michael Vasquez, Chief IRA by MRShaffer Acting For/ 
Nuclear Materials Safety Branch A 
Division of Nuclear Materials Safety 

Mark R. Shaffer, Director IRA/ 
Division of Nuclear Materials Safety 

INSPECTION CHARTER TO EVALUATE RADIATION 
OVEREXPOSURE AT INTERNATIONAL ISOTOPES, INC. IN 
IDAHO FALLS, IDAHO 

A reactive inspection is being chartered in response to a notification of an occupational 
overexposure at the International Isotopes Inc. (1-3) facility in Idaho Falls, Idaho (License No. 
11-27680-01 MD, Docket No. 030-35486). 

BACKGROUND AND BASIS 

On Thursday August 20, 2015, the NRC Headquarters Operations Office was notified by 1-3 of a 
radiation overexposure to an employee that occurred while handling a cobalt-60 source drawer 
(EN 51331). The licensee reported that on August 20, 2015, at approximately 9:00 am 
mountain time, a technician was preparing to transfer a cobalt-60 source drawer, which 
contained approximately 4000 curies of cobalt-60, into another shielded container (therapy 
head) using a special handling tool, which had been bolted to the end of the source drawer. 
This special handling tool needed to be removed from the source drawer in order to transfer the 
source back into the therapy head. The technician attempted to move the source drawer just 
enough to expose the bolts on the special handling tool so it could be removed. The technician 
stated that the drawer was sticking, and when the technician pulled harder on the drawer, the 
cobalt-SO source slid out of the cask about 9 inches, bringing the source to within an estimated 
2 inches of the cask external surface. The technician immediately pushed the source drawer 
back into the cask into a fully shielded position. The technician then noted that his electronic 
dosimeter was reading 5.62 rem; he then left the work area. After being notified of the event, a 
licensee manager verified that the source was in a secure shielded position. 

On Thursday August 20, 2015, at approximately 12:45 pm central daylight time, Region IV 
management contacted the President of 1-3 to obtain further information regarding the incident. 
During this call, Region IV was informed that a calculation performed by the licensee 
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determined that the exposed individual's personnel dosimeter likely received approximately 
16.9 rem, since the personnel dosimeter was closer to the source than the electronic dosimeter. 

The NRC is chartering this reactive inspection pursuant to NRC Manual Chapter 1301, 
"Response to Radioactive Material Incidents that Do Not Require Activation of the NRC 
Response Plan." As part of the inspection, you may decide to conduct additional onsite 
reviews. 

SCOPE 

The inspection should seek to address the following items at a minimum: 

1. Develop a sequence of events associated with the radiation overexposure to the 
occupationally exposed individual (i.e., a chronology leading up to and including the 
event, the initial response by the licensee, and the licensee's follow-up response and 
corrective actions); 

2. Review and evaluate the licensee's dose estimate results to determine if the licensee's 
initial estimate for the occupationally exposed individual were reasonable based on 
information available at the time of the determination, including the adequacy of any 
reenactments conducted by the licensee and resultant assigned radiation doses; confirm 
the reading on the electronic dosimeter that the technician was wearing at the time of the 
incident; 

3. Review and evaluate the licensee's dose estimate results for other occupationally 
exposed individuals at the licensee's facility at the time of the event; 

4. Determine if any members of the public (i.e. non-occupationally exposed licensee 
employees or contractors, visitors) were working in or visiting the licensee's facility at the 
time of the event; review and evaluate the licensee's dose estimate results for the 
individual members of the public; 

5. Perform independent dose estimates by means of calculations, reenactments, and time
motion studies, in conjunction with independent interviews of licensee personnel to 
estimate radiation doses to individuals; 

6. Assess the licensee's compliance with license conditions and other applicable regulatory 
requirements related to this particular licensed activity (i.e. handling and transferring 
sources) with respect to having developed appropriate procedures, and implementing 
those procedures and/or radiation work permits for the receipt, storage, manufacture, 
transfer, and handling of radiation sources, as well as emergency procedure 
implementation; 

a. Interview licensee personnel who perform this or similar source handling and 
transfer procedures to determine whether their actions are consistent with 
established procedures; 

b. Assess the licensee's training program and its effectiveness (i.e., employee 
knowledge and practices) of the authorized users and other individuals involved 
in this particular licensed activity (i.e. handling and transferring sources); 
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7. Review and assess operability and appropriateness of the radiation safety equipment 
available and/or in use at the time of the event (i.e. radiation monitors, survey 
instruments); 

8. Identify any potential generic safety issues or defects associated with operation of the 
cobalt-60 source drawer and/or handling tools used to transfer/exchange sources; 

9. Collect data and records associated with the event (e.g., licensee records of interview 
and investigation reports, names of individuals involved, training records, applicable 
procedures, dose calculations, and radiation survey results); 

10. Based on the above, perform an independent causal factor analysis of the event; 

11. Asses the adequacy of the licensee's immediate corrective actions; 

12. Assess the licensee's 30-day report to the NRC for adequacy of the root and contributing 
causes and corrective actions to prevent recurrence; 

13. Conduct routine briefings with the licensee during the conduct of the inspection; 

14. Conduct periodic briefings with Division management; 

Planned Dates of Onsite Inspection: August 21-22, 2015 

GUIDANCE 

The NRC is chartering this special inspection pursuant to NRC Manual Chapter 1301 , 
"Response to Radioactive Material Incidents that Do Not Require Activation of the NRC 
Response Plan," which provides guidance on the level of response. This Manual Chapter 
identifies Inspection Procedure 87103, ulnspection of Material Licensees Involved in an Incident 
or Bankruptcy Filing," for specific use in reviewing the event. 

This inspection should emphasize fact-finding in its review of the circumstances surrounding the 
event. Safety concerns identified that are not directly related to the event should be reported to 
NRC management for appropriate action. 

In accordance with Manual Chapter 0610, a report documenting the results of the inspection 
should be issued within 45 days of the completion of the inspection. 

This Charter may be modified should the inspector develop significant new information that 
warrants review. Should you have any questions concerning this charter, please contact 
Michael Vasquez at 817-200-1130. 
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ARLINGTON, TX 7601 l-4oH 

September ·14, 2015 

James L Thompsoni Senior Health Physicists 
Nuclear Material S~fety Branch A 
Division of Nuclear Materials Safety 

Rachel S. Browder, Senior Health Physlclst 
Repository and Spent Fue! Safety Branch 
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Division of Nuclear Materials Safety 

-UPDATED INSPECTION CHARTER TO EVALUATE RAD!ATION 
OVEREXPOSURE AT iNTERNATIONAL ISOTOPES, !NC. IN 
IDAHO FALLS, !DAHO 

A special inspeciion has been chartered in response to a notification of an occupational 
overexposure at the International Isotopes !nc. (licensee) facility ln Idaho Falls, Idaho 
(license No. 11~27680-01MD, Docket No. 030-35486). 

BACKGROUND AND BASIS 

On Thursday August 20, 2015, the U.S. Nuclear Regulatory Commission (NRC) Hea.dquart~rs 
Operations Office was notified by the licensee of a radi~tfon overexposure to an employee that 
occurred while handling a cobaft-60 {Co-60) source drawer {EN 51331). The licensee reported 
that on August 20, 2015, at approximately 9:00 a.m. mountain standard time, ,a technician was 
preparing to transfer a Co-60 source drawer, which contained ~pproximately 4000 curies of 
Co-601 into another shielded contarner (therapy head) using a special handling tool which had 
been bolted to the end of the source drawer. The licensee initially reported that the electronic 
dosimeter worn by the technician indicated a dose of 5.62 rem and the thermo!uminescent 
dosimeter (TlD) worn by the technician indicated a whole body dose of 210 rem. Subsequent to 
the initial event notification, the licensee hes evaluated a video recording of the technician's . 
actions during the event and a reenactment based on the video recording. The licensee revised 
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dose estimates for the technician to 7.2 rem for the whole body and 49. 1 rem for an extremity 
(hand). The video recording revealed that as the technician pulled the source drawer containing 
the Co-60 source toward him to remove the handling tool, the drawer was fully removed from the 
shielded container. As the technician reacted to prevent the drawer from dropping to the floor, 
his TLD, which was attached to a lanyard worn around his neck, swung away from his body and 
passed very near to the source. As a result, the TLD recorded a much higher dose than was 
actually received by the technician. 

The licensee also had a consultant perform an independent dose assessment. The consultant 
reported a calculated whole body dose of approximately 5 rem. In addition to dose evaluations 
performed by the licensee and its consultant, the technician submitted blood samples for 
cytogenetic evaluation by the Radiation Emergency Assistance Center/Training Site (REAC/TS). 
On September 8, 2015, the licensee reported that the REAC/TS cytogenetic biodosimetry results 
indicated the technician received a whole body dose of 50.4 rads. The licensee has not yet 
assigned a final dose for the technician and is evaluating the discrepancy between the REAC/TS 
biodosimetry results and the licensee's dose estimate. 

The NRG Region IV office initiated a special inspection and performed onsite reviews of the 
event and related activities on August 21-22, 2015, in accordance with an inspection charter 
issued on August 21, 2105. This memorandum provides updated guidance to supplement tasks 
assigned in the initial inspection charter. All tasks assigned in the August 21, 2015, charter 
remain in place with exception of items 5 and 14, which have been updated as discussed below. 

SCOPE 

Revision to Item 5: Perform independent dose estimates by means of calculations, 
reenactments, and time-motion studies, in conjunction with independent interviews of licensee 
personnel, to estimate radiation doses to individuals. This independent assessment should 
include an evaluation of the reason for the discrepancy between the calculated dose estimates 
and the biodosimetry results provided by REAC/TS. The inspection team should document its 
conclusions concerning the discrepancy in the inspection report. The independent assessment 
should also include independent interviews of licensee consultants who performed dose 
calculations or biodosimetry analyses. 

Revision to Item 14: Conduct periodic briefings with Division management in accordance with a 
pre-determined schedule. The team should notify Region IV management of any potential 
generic issues related to this event for discussion with the program office. The team will 
provide recommendations for changing the scope of the inspection based on information 
gathered during the inspection. 

Planned Dates of Onsite Inspection: August 21-22 and September 14-18, 2015 

GUIDANCE 

The NRC is chartering this special inspection pursuant to Management Directive 8.3, "NRG 
Incident Investigation Program," and NRC Manual Chapter 1301, "Response to Radioactive 
Material Incidents that Do Not Require Activation of the NRG Response Plan." The Manual 
Chapter identifies Inspection Procedure 87103, "Inspection of Material Licensees Involved in an 
Incident or Bankruptcy Filing," for specific use in reviewing the event. 
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This inspection should emphasize fact-finding in its review of the circumstances surrounding the 
event. Safety concerns identified that are not directly related to the event should be reported to 
NRC management for appropriate action. 

In accordance with Manual Chapter 0610, a report documenting the results of the inspection 
should be issued within 45 days of the completion of the inspection. 

This Charter may be modified should the inspector develop significant new information that 
warrants review. Should you have any questions concerning this charter, please contact 
Michael Vasquez at 817-200-1130. 
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This inspection should emphasize fact-finding in its review of the circumstances surrounding the 
event. Safety concerns identified that are not directly related to the event should be reported to 
NRC management for appropriate action. 

In accordance with Manual Chapter 0610, a report documenting the results of the inspection 
should be issued within 45 days of the completion of the inspection. 

This Charter may be modified should the inspector develop significant new information that 
warrants review. Should you have any questions concerning this charter, please contact 
Michael Vasquez at 817-200-1130. 
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