
October 28, 2011 
 
 
Donna L. Wichers 
Senior Vice President, ISR Operations 
Uranium One USA, Inc. 
907 North Poplar Street, Suite 260 
Casper, Wyoming  82601 
 
SUBJECT:  NRC INSPECTION REPORT 040-08502/2011-002  
 
Dear Ms. Wichers: 
 
This refers to the special inspection conducted on October 5-12, 2011, at your Irigaray facility 
located in Johnson County, Wyoming.  The inspection was conducted in response to an incident 
where your yellowcake dryer lost negative pressure and uranium concentrate powder 
(yellowcake) was released into the building.  The inspection was an examination of activities 
conducted under your license as they relate to radiation safety and compliance with the 
Commission's rules and regulations, as well as the conditions in your license.  Within these 
areas, the inspection consisted of a selected examination of procedures and representative 
records relevant to the yellowcake release incident, observations of activities, and interviews 
with personnel.  The inspector discussed the inspection findings with your staff at the conclusion 
of the onsite portion of the inspection on October 6, 2011.  The enclosed report presents the 
results of this inspection.  Based on the results of this inspection, no violations were identified.  
Further, the inspector determined that both during and following the event, no release of 
licensed material occurred in excess of NRC regulatory requirements. 

In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, its 
enclosures, 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 document system 
(ADAMS), accessible from the NRC’s Web site at http://www.nrc.gov/reading-rm/adams.html.  To 
the extent possible, your response should not include any personal privacy, proprietary, or 
safeguards information so that it can be made available to the public without redaction.     
 
Should you have any questions concerning this inspection report, please contact Dr. Blair 
Spitzberg at (817) 860-8191 or the undersigned at (817) 860-8106. 
 

Sincerely, 
 
/RA G. Michael Vasquez for/      
Roy Caniano, Director  
Division Nuclear Materials Safety 
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SUMMARY OF FINDINGS 

 
 Uranium One USA, Inc. 
 NRC Inspection Report 040-08502/11-002 
 
This was an announced, special inspection of licensed activities at Uranium One USA, Inc.’s in-
situ uranium recovery facility located in Johnson County, Wyoming.  The inspection was 
conducted in response to a loss of negative pressure in the yellowcake dryer enclosure, which 
resulted in uranium concentrate powder (yellowcake) entering the building on October 2, 2011.  
The special inspection consisted of selected examination of procedures and representative 
records pertaining to the incident, observations of facilities, and interviews with personnel involved 
with the event, with particular focus on its probable cause.  This report describes the findings of 
the inspection. 
 
Overview 
 
• The inspector concluded that the incident was caused by a failure of a component of the 

yellowcake dryer, possibly the sand seal. This conclusion was consistent with the 
licensee’s cause determination (Section 3.2).   
 

• The dryer was being used as designed and as described in the license and procedures 
(Section 2 and Section 3.2). 

   
• The inspector determined that the incident did not meet any threshold requiring a report 

to the NRC. This was consistent with the licensee’s reportability determination  
(Section 4.2b). 

 
Review of Equipment Preoperational Checks/Procedures/Operator Training 
 
• The licensee had adequately performed a preoperational evaluation of the sand seal 

prior to dryer operations (Section 4.2a).   
 

• The operating and emergency procedures were adequate and were followed by the 
operators before, during, and after the incident (Section 4.2b).   

 
• The operators had been trained in accordance with license requirements (Section 4.2c). 
 
Occupational Exposure and Environmental Protection  
 

• No employee exceeded the regulatory limit for occupational exposures due to the 
incident (Section 5.2a).   
 

• No radioactive material was released to the environment above regulatory limits as a 
result of the event (Section 5.2b).
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Report Details 
 
1 Program Overview (89001, 93812) 
 
1.1 Inspection Scope 
 

The inspection was conducted to evaluate the extent of the October 2, 2011, incident 
related to the loss of negative pressure in the yellowcake dryer and release of 
yellowcake into the CPP building.   
 

1.2 Observations and Findings 
 

The NRC learned of this incident as a result of a phone call from the licensee to the 
Region IV inspector on October 3, 2011, the morning following the incident. The phone 
call from the licensee was not being made as a formal notification pursuant to any 
requirement.  Because at that time the incident involved circumstances which were 
complex and not well understood, a decision was made, after consultation with the 
NRCs Decommissioning and Uranium Recovery Licensing Directorate, to initiate this 
special inspection.  
 
The inspector reviewed the NRC license, license application, procedures, and the 
licensee’s documentation related to the yellowcake dryer use.  The inspector interviewed 
the licensee’s management and operators involved in the incident.  The inspector 
observed the condition of the yellowcake dryer and surrounding building areas.  The 
inspector reviewed the follow up actions of the licensee.  The licensee’s evaluation of the 
radiation dose for the employees involved and the potential for release of uranium to the 
environment was reviewed by the inspector.  The inspector evaluated the licensee’s 
determination that the incident was not reportable to the NRC. 
 
The inspector concluded that the incident was caused by a failure of a component of the 
yellowcake dryer, possibly the sand seal.  The dryer was being used as designed and as 
described in the license and procedures.  The licensee responded to the event as 
outlined in internal procedures.  The contaminated area was cleaned and surveyed 
appropriately.  No uranium was released to the environment above regulatory limits, and 
no employees exceeded the occupational dose limits.  The inspector agreed with the 
licensee’s assessment that the incident was not NRC reportable. 

 
2 Background (89001, 93812) 
  
 Operations 
 
 The licensee recovers uranium through in-situ recovery at the Christensen Ranch 

Satellite (satellite) facility in Campbell County, Wyoming and the Irigaray Central 
Processing Plant (CPP) in Johnson County, Wyoming.  Uranium is loaded onto ion 
exchange resins at the satellite facility and the loaded resins is transported by truck to 
the CPP for further processing and yellowcake drying.  The special inspection was 
conducted at the CPP. 

 
 The NRC authorized restart of operations by letter dated February 25, 2011, with the 

exception of dyer operations.  An inspection was conducted March 29-31, 2011, to 
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assess the licensee’s readiness to begin drying yellowcake in the high-temperature 
dryer.  The NRC authorized dryer operations by letter dated June 17, 2011. 

 The licensee operates 24 hour per day, seven day per week.  At the CPP, a minimum of 
two operators are on shift at all times.  During dryer operations, yellowcake is 
continuously dried and automatically loaded into 55-gallon drums.  CPP operators 
change drums when an audible alarm (Drum Full Alarm) is actuated, which indicates the 
drum is getting full.   

  
 The licensee began yellowcake dryer operations on September 30, 2011, for the first 

time since authorized to restart.  The licensee had filled twelve (12) 55-gallon drums, 
with no problems identified, at the time of the incident.  The plant supervisor was on duty 
during every shift change for operators and every change out of filled yellowcake drums 
for the first two days, since this was the first time most of the operators had performed 
these duties.  The Radiation Safety Officer (RSO) and/or radiation safety staff were on 
site most of the first two days of dryer operations to ensure the operations were running 
as designed. 

 
 Dryer Components 
  
 The dryer enclosure consists of three levels.  Each level has an entry door which enters  

from within the main process building.  The first level is the area where the yellowcake 
enters drums through a dryer shoot and is termed the drum loading room.  The first level 
is separated from the upper two levels by a concrete ceiling.  Levels two and three 
contain the dryer furnace, including upper and lower sand seals at the extreme ends. 
Entry into the dryer enclosure requires use of protective clothing and respiratory 
protection.  Each entry door is posted as an Airborne Radioactivity Area pursuant to  

 10 CFR 20.1902(d).   
 
 The room surrounding the three floors of the dryer enclosure is termed the drypack area 

and is located in the CPP restricted area.  The drypack area is walled in with three exits, 
one exit leads directly outside the building, one exit leads to the restricted area within the 
CPP, and one exit leads to a change area within the CPP, which is unrestricted.  All exits 
are on the first level.  The first level of the drypack area has control panels for the 
drumming equipment and an entry door into the drumming room (the first floor of the 
dryer enclosure).  The second floor has dryer control panels and an entry door to the 
second level of the dryer enclosure. The third level of the drypack area has the scrubber 
system, induction fan (ID fan), and an entry door into the third level of dryer enclosure. 
The third floor also has a hatch that leads to the roof for access to the emission stack. 

 
 The dryer consists of a vertical furnace with three heating zones (hearths).  The thick 

uranyl peroxide slurry is fed to the top of the dryer by a pump.  In the dryer, turning rake 
arms move the material across the top hearth floor to an opening where it drops to the 
middle hearth. The material continues to be moved by the rake to drop to the third hearth 
where it is carried to the discharge chute leading to the drum filling station.   

 
 Heat for the dryer is supplied by direct firing of propane and the unit is equipped with 

controls to prevent gas firing hazards (automatic purge systems and shutdown systems).  
The center shaft and rake arms are cooled by fan-driven air and is equipped with sand 
seals.  A sand seal provides a gastight connection between separable elements of a 
structure.  The lower sand seal functioned to prevent gases from escaping the dryer 
through the lower seal assembly.  The sand seal works in conjunction with the upper 
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seal ring and the lower seal ring to seal the lower shaft.  The seal that failed was part of 
the lower shaft seal assembly.  Combustion gases, volatilized impurities (mostly chloride 
vapors), and some uranium dust are pulled out of the dryer and through the scrubber 
system by the ID fan.  As a result, when the ID fan is operating, the dryer operates under 
a slight negative pressure. In addition, when operating, the furnace and drum rooms are 
kept under a constant vacuum by the scrubber fan, which removes airborne uranium 
through the scrubber and draws fresh air into the dryer enclosure.  The licensee stated 
that even if the ID fan was inoperable and the dryer looses negative pressure, due to the 
high temperature natural draft, the yellowcake should remain in the dryer enclosure.  
Also, if the ID fan doesn’t function, the scrubber continues to work due to water flow, 
which is not affected by the ID fan. 

 
 The dryer gases enter the scrubber (venturi section) where scrubbing water is sprayed.  

Extreme turbulence exists as the water-gas mixture passes through the venturi throat, 
allowing complete entrainment of the dust particles in a water droplet. The gases and 
liquid are then separated.  The liquid flows to the underflow while the gases are drawn 
through a mesh eliminator to remove the finer water droplets.  The ID fan then exhausts 
the gas to the atmosphere via the stack.  The scrubber also cools the exhaust gas to 
prevent damage to the scrubber and stack by bleeding in outside air trough an automatic 
valve.  The solid material which is scrubbed from the gas stream is bled from the 
scrubber loop and returned to the system.   

 
 The High Draft Alarm is a loud audible alarm that is broadcast over the intercom system 

throughout the building.  The High Draft Alarm will actuate when the dryer looses 
negative pressure and is drawing in external air.  The alarm also generates a red 
flashing light on the burner control panel.  The alarm continues to sound until some 
action is taken.  The Drum Full Alarm is actuated when a yellowcake drum is near to 
being full and needs to be exchanged with an empty drum.  The Drum Full Alarm is also 
broadcast over the intercom system and has a different tone than other alarms. 

 
3 Event Chronology (93812) 
 
3.1 Inspection Scope 
 
 Conduct interviews with licensee personnel and review procedures and corresponding 

documentation to assess the event chronology associated with the loss of negative 
pressure in the yellowcake dryer, which lead to a release of yellowcake into the drypack 
area. 

 
3.2 Observations and Findings 
 
 The following is a sequence of events before and after the release of yellowcake into the 

drypack area: 
 

• On Friday, September 30, 2011, the licensee began drying and loading 55-gallon drums 
of yellowcake.  Between 7:30 P.M., Friday September 30, and 7:30 P.M. Sunday 
October 2, twelve 55-gallon drums of yellowcake were filled.  According to the licensee, 
during this time all dryer components were working smoothly and as designed.  The 
plant supervisor had remained on site since the beginning of the dryer operations in 
order to oversee operator shift changes and yellowcake drum changes.  The plant 
supervisor left the site at approximately 11A.M. on Sunday October 2.  The RSO had 
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also been on site for much of Friday and Saturday.  One of the radiation safety staff was 
on site Sunday from approximately 5:30 A.M. through 2:30 P.M. 
 

• On Sunday, October 2, 2011, at approximately 7:30 P.M., the High Draft Alarm sounded.  
At this time, there were two night operators (Night Operator 1 and Night Operator 2) on 
shift, and a third operator (Day Operator) was still on site from the day shift.  
Coincidentally, when the High Draft Alarm actuated, the Drum Full Alarm was also 
actuated, and Night Operator 1 entered the drum loading room, wearing appropriate 
respiratory protection and protective clothing, to change drums. Night Operator 1 was 
aware that the High Draft Alarm was sounding, but he understood that the Day Operator 
was responding to it.  When the High Draft Alarm actuated, there was an automatic shut 
down of the ID fan, dryer yellowcake feed pump, and all 6 dryer burners.  The Day 
Operator called the plant supervisor at home to discuss what could be causing the High 
Draft Alarm.   
 

• After switching out the full yellowcake drum, Night Operator 1 came back to the second 
floor control area in the drypack room.  The Day Operator was instructed by the plant 
supervisor to try to get the dryer burners restarted and the ID fan back on.  While the 
Day Operator was restarting the burners, both the Night Operator 1 and Day Operator 
looked through the dryer enclosure window near the second floor control panel, and saw 
a significant amount of yellowcake in the dryer enclosure.  The operators told the 
inspector that the yellowcake was thick enough to obscure the dryer in the dryer 
enclosure.  After the burners were re-lit and the ID fan turned on, the operators noticed 
that the yellowcake in the dryer enclosure was dissipating.  Night Operator 1 went back 
to the drum packaging area to move the full drums of yellowcake to the drum storage 
area.  The dryer ran for approximately 30 minutes before, once again, the High Draft 
Alarm sounded. 
 

• When the High Draft Alarm went off a second time, the Night Operator 1 came back into 
the drypack area.  As he was walking up the first flight of stairs in the drypack area, 
Night Operator 2 was coming down the stairs from the drypack second level.  Both 
operators saw yellowcake dust filling the air at the top of the stairs on the drypack third 
level.  Both operators immediately exited the drypack area and shut the door. 
 

• Night Operator 2 called the plant supervisor and discussed what to do.  The plant 
supervisor told Night Operator 2 to “shut it down and close it in,” meaning to shut the ID 
fan off and adjust the dryer differential pressure, to prevent heat loss.  The plant 
supervisor was unsure exactly what was wrong, and was trying to prevent the dryer from 
losing heat too fast.  According to the licensee, the refractory could crack if heat is lost 
too quickly.  Night Operator 1 donned protective clothing and a full face respirator and 
entered the drypack area.  He went to the third floor in the drypack area to identify the 
problem with the dryer and noticed that the ID fan was not on.  Night Operator 1 saw 
yellowcake coming out of a vent on the drypack third floor and left the area.   He stated 
to the inspector that the third floor of the drypack area was foggy with yellowcake dust.  
 

• Night Operator 2 spoke with the plant supervisor again and described what Night 
Operator 1 had seen in the drypack area.  At this point, the plant supervisor realized that 
there was a problem that he did not understand and instructed the operator to turn the ID 
fan back on to try and get negative pressure back on the dryer.   
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• Night Operator 2 put on respiratory protection and protective clothing and entered the 
drypack area.  He went up to the third floor of drypack and turned the ID fan on.  When 
Night Operator 2 spoke with the plant supervisor again, he was instructed not to operate 
the dryer and that the situation would be evaluated the next day. At this point, the dryer 
furnace was off, the ID fan was on, and the scrubber continued to operate. 
 

• The plant supervisor called the RSO and they agreed that because the dryer had been 
shutdown and placed in a safe configuration, there was no reason to go to the site that 
evening and they would look at everything the next day. 
 

• The dryer lost negative pressure for a total of 16 minutes, as shown by the chart 
recorders for the differential pressure on the scrubber flow system and temperatures for 
the hearth and rake shaft. 
 

• On Monday October 3, 2011, a radiation safety staff member donned protective clothing 
and a respirator and entered the drypack area.  While on the third floor of the drypack 
area, the radiation safety staff member noticed the hatch to the roof was open.  The 
hatch had been open during drying operations to expel heat from that area.  The staff 
member took alpha surveys, using an alpha contamination survey meter, on the roof 
near the hatch opening and did not detect any radioactive material above background 
(see Section 5.2b). The licensee has no procedure to address when the hatch can be 
open, and when it must be closed.   
 

• On Monday October 3, 2011, three Radiation Work Permits (RWPs) were generated for 
work in response to the incident.  One RWP for wash down of the drypack area, one 
RWP for wash down of the dryer enclosure, and one RWP for entry into the dryer to 
assess the problem.  During entry into the dryer enclosure, the plant supervisor and 
maintenance staff attempted to determine what had failed on the dryer.  The ID fan was 
turned on, and when this occurred, yellowcake streamed out of the sand seal.  At this 
point, the plant supervisor felt it was a failure of the sand seal that caused the dryer to 
lose negative pressure, which actuated the High Draft Alarm, and caused yellowcake to 
escape into the drypack area. The licensee will confirm that the equipment failure that 
caused the yellowcake to escape the dryer was the sand seal when they are able to 
enter the dryer enclosure and remove the equipment.  

 
4 Review of Equipment Preoperational Checks/Procedures/Operator Training 

(89001, 93812) 
 
4.1 Inspection Scope 
 
 The inspector reviewed the effectiveness of preoperational testing of sand seal, 

procedures, and operator training. 
 
4.2 Inspection Findings 
 
4.2a Preoperational Testing of Sand Seal 
 
 The licensee stated that prior to dryer operations, the dryer rake mechanism was 

checked for operability.  There is no procedure for checking the sand seal on a routine 
basis or for operability prior to restart. The rake shaft is connected to the sand seal.  If 
the sand seal was not functioning properly, the residual yellowcake in the dryer would 
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have escaped from the internal dryer to the dryer enclosure.  This would have been very 
noticeable.  The licensee stated that when the rake mechanism was checked, all 
components worked as designed and no residual yellowcake was noted.  The licensee 
also stated that there is no direct method to function test the sand seal directly because 
it is a sealed component.  

 
4.2b Procedures 
 
 The inspector reviewed operational procedures related to the operation of the dryer, 

packaging of yellowcake, and the scrubber system.  Each procedure included system 
description, start-up requirements, equipment operations, shut down requirements, a 
description of how a power failure would affect that equipment, and how to respond to 
various alarms.  Prior to each shift change, the operators coming on shift perform 
operational readings of the dryer.  These include verifying scrubber operation and testing 
all alarms.  The inspector reviewed the task forms generated by each shift operator prior 
to the incident and found all forms to be complete.  The operators and the plant 
supervisor were interviewed to determine whether site procedures were fully 
implemented for dryer operations before, during, and after the incident.  The inspector 
concluded that each operator and the plant supervisor followed site procedures. 

 
 The inspector reviewed the licensee’s procedures for radiological emergencies and 

emergency reporting.  The licensee’s radiological emergency procedures do not provide 
specific instructions on responding to yellowcake releases from the dryer, although the 
procedure was adequate for types of surveys and monitoring that should be performed 
in cases of releases to the environment.  The inspector had discussions with the 
licensee about whether this incident was reportable to the NRC.  The licensee 
determined it did not meet any reporting criteria in 10 CFR Part 20, 10 CFR Part 40, or 
any license condition, because there was no overexposure of occupational workers and 
no release of yellowcake outside the plant building exceeding regulatory requirements.  
The licensee assessed the potential for yellowcake to be released from the hatch 
opening on the roof and determined that even if a small amount had been released, it 
would not exceed the regulatory limit.  The results of the environmental monitoring 
showed that no release of yellowcake above regulatory limits occurred.  The inspector 
concluded that the emergency procedures had been followed during the incident.  The 
inspector also agreed with the licensee’s assessment that the incident was not NRC 
reportable. 

 
4.2c Operator Training 
   
 The inspector discussed the training received by the operators with the licensee’s 

management.  Training consists of procedure review and walkovers with the plant 
supervisor.  The three operators responding to the event were new to the job.  The plant 
supervisor stated the reason he shadowed the operators when the dryer operations 
began was to ensure they understood what to do since none of the operators had 
experience with dryer operations.  All operators had radiation and occupational training 
prior to beginning any work at the facility.  When interviewed by the inspector, each 
operator was able to describe the procedures for shutting down the dryer and associated 
equipment.  They also stated that they had called the plant supervisor to help identify 
what was happening to the dryer, not to ask what the procedures were for shutting the 
dryer down. 
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4.3 Conclusions 
 
 The license had adequately performed a preoperational evaluation of the sand seal prior 

to dryer operations.  The operating and emergency procedures were adequate and were 
followed by the operators before and after the incident.  The operators had the 
appropriate training to perform their duties. 

  
5 Occupational Exposure and Environmental Protection (83822/88045) 
  
5.1 Inspection Scope 
 
 Determine if any licensee employee received an occupational exposure above 

regulatory limits and determine if any yellowcake was released from the facility above 
regulatory limits. 

 
5.2 Inspection Findings 
 
5.2a Occupational Exposure 
 
 The licensee collected timely urine bioassays from the three operators who responded to 

the incident approximately 24 hours post incident to assess any uranium intake.  The 
bioassay results were provided within 24 hours of receipt and all results were non-
detectable.  The analytical laboratory classifies a non-detectable result as less than 5 
micrograms of uranium per one liter of urine.  The licensee previously had the 
yellowcake product from their facility evaluated for solubility.  This solubility 
characterization was reviewed and approved by the NRC and incorporated into their 
license.  Based on the solubility of the yellowcake product, any exposure to airborne 
yellowcake would be detected in a timely obtained urine bioassay. 

 
 At the beginning of dryer operations, the licensee performed a study to verify the 

accuracy of the 11 continuous air monitoring stations in detecting actual breathing air of 
employees.  Thus, each time an operator entered the drypack area, which is adjacent to 
the dryer enclosure, they would wear a personal air sampler.  The licensee analyzed the 
personal air samplers worn by the operators while responding to the incident.  The 
operators who were in the drypack area and saw yellowcake on the third floor of the 
drypack area were not wearing respirators.  The maximum airborne uranium results 
were 0.009 derived air concentration hours (DAC hrs), and the assigned dose was 0.02 
millirems.  The licensee uses an NRC approved site-specific DAC limit.  The licensee 
calculated a maximum intake of 0.008 milligrams uranium to the three operators.  The 
assigned dose was less than the regulatory annual limit of 5000 millirem total effective 
dose equivalent specified in 10 CFR 20.1201(a)(1)(i) and the limit for soluble uranium in 
one week of 10 milligrams of uranium specified in 10 CFR 20.1201(e). 

 
 The licensee has 11 continuous air monitors located in and around the dryer enclosure.  

The maximum concentration of airborne uranium sampled during the incident was 
located on the third floor of the drypack area and was 5.03E-11 microcuries per milliliter 
of uranium, which is 11% of the site specific DAC.  This location was near the area 
where the operators stated they saw yellowcake coming through the filter.  The 
licensee’s action level for airborne uranium is 25% of the site specific DAC. 
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 The inspector reviewed the bioassay and the air sampling results.  The inspector 
concluded that no worker exceeded the regulatory limits for occupational radiation 
exposure. 

 
5.2b Environmental Protection 
 

The morning after the incident, a radiation safety staff member entered the drypack area 
and dryer enclosure to collect the continuous air samples and assess the extent of the 
yellowcake contamination.  On the third floor of the drypack area, the staff member 
noticed that the ceiling hatch on the roof was open.  The licensee had kept the hatch 
open during drying operations to expel the heat in that area. The licensee has no 
procedural requirements for hatch closure.  The staff member went up on the roof and 
took removable alpha swipe samples and performed an alpha survey using an alpha 
survey meter.  The staff member did not detect any radiation above background, and the 
swipe surveys did not show any removable contamination.  The licensee determined   
that these results show that no yellowcake exited through the hatch during the sixteen 
minutes that the dryer enclosure lost negative pressure.  The inspector concluded that 
this was a reasonable determination. 
 
The licensee also took wipe samples and alpha surveys at the three exit doors of the 
drypack area.  One exit door leads directly to the outside, one door leads to the change 
room, which is an unrestricted area, and one door leads to the restricted area of the 
CPP.  No alpha contamination was detected above the licensee action level of 1000 
disintegrations alpha per 100 square centimeters for unrestricted areas.  
 
The licensee has five environmental sampling stations in and around the licensed 
property, including one background station approximately 1 mile east of the CPP.  The 
closest air sampling station (upwind) to the CPP is approximately 12 feet outside the 
door that leads directly into the drypack area.  Continuous air samples were analyzed for 
natural uranium, radium-226, thorium-230, and lead-210.  The licensee began sampling 
on September 29, 2011, and collected the samples on October 6, 2011.  The licensee 
has an NRC-approved airborne effluent concentration limit (based on an averaged 
annual concentration) of 1.9E-12 µCi/ml for natural uranium.  This value is based on the 
result of solubility tests performed on the licensee’s yellowcake product.  The radium-
226, thorium-230, and lead-210 airborne effluent concentrations, also based on 
averaged annual concentration limits, are identified in 10 CFR 20, Appendix B, Table 2. 
 
The highest results from the environmental air samples for natural uranium, radium-226, 
and thorium-230 were at the upwind location and found to be 4.87%, 0.1%, and 1.47%, 
respectively, of the airborne effluent release concentrations.  The highest sample result 
for lead-210 was determined to be the background result.   

 
The licensee has shown that there was no release of radioactive material above the 
regulatory limits.  The inspector reviewed the results of the surveys and environmental 
sampling and concluded that there was no release of radioactive material above 
regulatory limits. 
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5.3 Conclusions 
 

No employee exceeded the regulatory limit for occupational exposures due to the 
incident.  Radiological surveys and environmental monitoring showed that no radioactive 
material was released from the facility above regulatory limits. 
 

6 Corrective Actions (87124)  
 
 The licensee has stated that a specialist in working with hearth dryers will be consulted 

for repair of the dryer.  The licensee anticipates it will take several weeks before the 
specialist arrives on site and an additional several weeks to repair the dryer.  The cause 
of the sand seal failure cannot be determined until it is taken apart and evaluated.  The 
cause and corrective actions will be evaluated at a future time.  The licensee stated that 
the effected dryer will remain shutdown until the failure is further assessed, repaired, and 
tested. 

  
7 Exit Meeting Summary 
 

An exit briefing was conducted at the conclusion of the on-site inspection on October 6, 
2011, with licensee management and staff.  Licensee representatives acknowledged the 
inspector’s findings.  No proprietary information was identified.  



 

Attachment 

PARTIAL LIST OF PERSONS CONTACTED 
 
Licensee 
 
Donna Wichers, Sr. Senior Vice President, Americas 
Bill Kearney, Director, Safety, Health and Environment 
Hilton Ballinger, Plant Supervisor 
Larry Arbogast, Radiation Safety Officer 
 
 

INSPECTION PROCEDURES USED 
 
93812 Special Inspection 
89001 In-Situ Leach Facilities 
88045 Effluent Control and Environmental Protection 
83822 Radiation Protection 
 

ITEMS OPENED, CLOSED, AND DISCUSSED 
 
Opened 
 
None 

 
Closed 
 
None  
 
Discussed 
 
None 
 

LIST OF ACRONYMS USED 
 
CFR Code of Federal Regulations 
CPP Central Processing Plant 
DAC Derived Air Concentration 
ID fan induction fan 
NRC Nuclear Regulatory Commission 
RSO radiation safety officer 
RWP Radiation Safety Work Permit 
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