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                       6400 South Airpark Place 
                                                                                                 Suite 1 
                                                                                                 Anchorage, Alaska  99502 
  (907)249-0208 
 (800)770-5645 
 Fax: (907)249-0250 

 
 

30 Day Event Report 
September 2, 2016 
 
U.S. NRC, Region IV 
Division of Nuclear Materials Safety 
Attn: Jason Dykert 
1600 E. Lamar Blvd. 
Arlington, Texas  76011 
 
Re:  NRC Event #52182 

Knik Construction, Inc. 
 NRC Licensed Materials Event 

Damage to Troxler 3440, #37310 
 Nuclear Moisture/Density Gauge 
 
Mr. Dykert: 
 
We are submitting this 30 Day Event Report as a requirement of our U.S. Nuclear Regulatory 
Commission Materials License following damage to one of our nuclear gauges containing 
licensed material.  Please find the attached Radiation Survey Meter Calibration Certificate, 
Sealed Source Leak Test Certificate, Occupational Radiation Exposure Report, and Nuclear 
Gauge Disposal Authorization Letter attached to this report. 
 
Date & Time of Event: 
 
August 15, 2016 at 4:25 pm 
 
Location:  
 
Kenai, Alaska 
2016 Kenai Municipal Airport Asphalt Rehabilitation Project  
Taxiway G, Station 36+00, 10’ RT of Centerline 

 
Licensed Material Involved: 
 
Radioactive Material, Special Form, UN 3332, Class 7 
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Cs-137, 0.30 GBq (8mCi), Serial #: 77-4445 
Am-241:Be, 1.48 GBq (40 mCi), Serial #: 78-2111 
 
Event Description: 
 
On August 15, 2016 at approximately 4:25 pm a Knik Construction employee was operating a 
Troxler 3440 nuclear moisture/density gauge at the Kenai, Alaska Municipal Airport when an 
event occurred resulting in damage to the nuclear gauge by heavy machinery.  Below is a 
synopsis of the event. 
 
On the afternoon of August 15, 2016 finish grading and rolling operations were taking place on 
the roughly 500 foot long by 36 feet wide Taxiway G at the Kenai Airport in Kenai, Alaska.  As 
part of this process a Knik Construction Quality Control Technician(QCT) was using a Troxler 
3440 nuclear moisture/density gauge to perform soil moisture/density testing.  As the QCT was 
performing a test, with the gauge in direct transmission mode and the probe 4 inches below the 
surface, he noticed survey paint marks on the surface of the ground near the gauge indicating 
additional grading would need to take place.  At this time a Knik Construction Caterpillar 14G 
Grader was approximately 150 - 200 feet from the gauge.  Anticipating the need to get out of the 
way of the graders work area fairly soon the QCT picked up his bucket of tools to move them 
roughly 15 feet to the side and out of the way of the graders assumed direction of travel as the 
gauge continued testing.  As the QCT moved the bucket of tools he noticed the grader backing in 
his direction sooner and closer to the gauges location than initially anticipated.  At roughly 75 
feet the grader operator and the QCT made eye contact just as the QCT was setting the bucket of 
tools down and turning to go back for the gauge.  The QCT initially assumed the grader operator, 
who made eye contact with him and appeared to glance at his tool bucket, as he was backing 
would notice the nuclear gauge had not yet been moved out of his path of travel.  As the grader 
continued backing the QCT realized there was a good chance the grader operator did not realize 
the gauge was still in his path.  As the grader was picking up speed from the range of roughly 75 
feet to 50 feet away from the gauge the QCT began waving his arms and yelling in an effort to 
get the operators attention.  Unfortunately, by this time the grader operator had turned his head in 
the opposite direction.  At this point the QCT considered jumping behind the grader to retrieve 
the gauge but quickly considered the repercussions and decided to continue yelling and waving 
his arms in an effort to get the grader operators attention.  The QCT was not able to get the 
operators attention.  Subsequently the graders right rear tires rolled directly over the top of the 
gauge resulting in damage to the gauge.  See the pictures below. 
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Damaged Troxler 3440, #37310 

 

 
Damaged Troxler 3440, #37310 

 
 
Event Response:   
 
Immediately following the event all personnel on-site were alerted to the situation and notified to 
keep at least 20 feet from the damaged gauge and the grader.  The gauge and grader were 
immediately isolated using temporary roadway delineation devices and survey flagging tape.  
See picture below.  The area of the event was inside a fenced and gated area restricting entry by 
the public.  The event area was also inside a barricaded construction zone within the airport 
fencing.  The airport fencing and construction zone barricades effectively eliminated the risk of 
exposure to members of the public.  The cordoned area around the gauge and grader combined 
with monitoring ensured no member of the construction crew or public were at risk. 
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Cordoned Area 

 
Within 5 minutes of the incident the QCT was able to contact the Knik Construction Radiation 
Safety Officer(RSO) in Anchorage, Alaska.  The Knik RSO immediately contacted the NRC, 
reported the incident, and received an NRC Event number of 52182 from Vince Klco. The event 
was classified by the NRC as Safety Equipment failure 30.50b2.  The job site was shut down and 
the majority of the workforce was sent home for the day.  The QCT coordinated with the site 
superintendent to keep people away from and watch over the cordoned area while he drove to the 
Knik office approximately 10 miles away in Soldotna to retrieve a SE International Monitor 4 
radiation survey meter. 
 

 
SE International Monitor 4 

Radiation Survey Meter 
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While traveling to the office the QCT contacted the Troxler RSO via telephone looking for 
guidance on how to proceed.  The Troxler RSO suggested taking readings with the radiation 
survey meter.  If the readings appeared normal he recommended attempting to manually pull the 
source rod into the gauges shielding.  The Troxler RSO recommended that if he was unable to 
get the source rod into the shielded position we could use sand or gravel as shielding.  The 
Troxler RSO also recommended contacting the NRC prior to moving or transporting the 
damaged gauge.   
 
The QCT returned to the event site with the radiation survey meter at around 5:15 pm.  The 
radiation survey meter was used to survey potential contamination of the right rear grader tires 
that had run over the gauge.  No signs of contamination were detected on or around the grader 
tires.  The survey meter was also used to record the level of radiation around the damaged gauge.  
After circling around the gauge with the radiation meter at a distance of approximately one foot 
from the gauge the highest reading recorded was 20 mR/hr.  The 20 mR/hr reading at one foot 
distance was considered “normal” for a Troxler 3440 with the source rod in the unshielded 
position. 
 
The QCT then contacted the Knik RSO at about 5:35 pm to discuss the survey readings and how 
to proceed with the recovery of the damaged gauge.  The Knik RSO requested the QCT to 
contact the NRC himself since he was present at the event site and would likely be the person 
coordinating recovery of the damaged gauge.  The QCT contacted the NRC at 5:40 pm via cell 
phone at 301-816-5100.  After discussing the event with several NRC representatives the NRC 
recommended we could, as quickly as possible, manually attempt to get the source rod into the 
gauges shielding and place the damaged gauge into the transportation case for transport to the 
Knik nuclear gauge storage area in Soldotna.  If we were unable to get the gauge back into the 
transportation case the NRC recommended we obtain a 55 gallon steel drum or steel trash 
container to place the gauge in and use sand or gravel as shielding around the gauge.  It was also 
suggested that radiation survey readings be taken at all stages of the recovery to monitor the 
potential radiation exposure.   
 
Licensed Material Recovery: 
 
At approximately 7:45 pm the QCT approached the gauge with the survey meter.  The highest 
reading with the meter prior to moving the gauge was 20 mrem/hr at one foot distance.  The 
QCT proceeded to pull on the gauges handle in an attempt to get the source rod into the shielded 
position.  The source rod would not slide into the shielded position due to being bent.  While 
pulling on the gauges handle the top half of the gauge including the source rod and yellow cover 
came up off the ground leaving the gauges broken base including the neutron source on the 
ground.  At this point it was immediately apparent the base of the gauge was severely damaged 
and the source rod would be unable to be retracted into the shielded position.  The source rod 
was able to be removed from the top half of the gauge and immediately placed into the gauges 
DOT Type 7A transportation case.   The QCT then returned to retrieve the gauges base and 
neutron source.  The gauges base and neutron source were quickly gathered with the remaining 
pieces of gauge and immediately placed in the gauges transportation case with the source rod.  
Within less than two minutes all of the gauges parts were in the transportation case in the bed of 
the pickup truck.  The radiation survey meter was used to measure the radiation level 
immediately adjacent to the outside of the transportation case and also at the driver seat of the 
pickup truck carrying the gauge.  The following readings were recorded. 
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Radiation Survey Meter Readings 
At Event Site Following Recovery 

Front of Transportation Case     
Immediately Adjacent 5 mR/hr 

Right Side of Transportation Case 
Immediately Adjacent 30 mR/hr 

Left Side of Transportation Case 
Immediately Adjacent 1 mR/hr 

Top of Transportation Case       
Immediately Adjacent 35 mR/hr 

Back of Transportation Case       
Immediately Adjacent 30 mR/hr 

Bottom of Transportation Case        
Immediately Adjacent 30 mR/hr 

Driver Seat of Pickup Containing 
Transportation Case  0.1 mR/hr 

Notes: Readings performed with SE International Monitor 4 radiation survey meter. 
 
The surface area where the damage event occurred was also surveyed with the radiation survey 
meter.  No signs of contamination were recorded at the event site. 
 
The gauge was then transported to the Knik nuclear gauge storage area in Soldotna.  The 
transport vehicle left the Kenai airport at 7:55 pm and arrived at the storage area at 8:08 pm.  The 
transportation case containing the damaged gauge including the radioactive sources was 
immediately place into the nuclear gauge storage location and surrounded with sand bags, see 
pictures below.  After surrounding the transportation case with sand bags the highest reading 
with the radiation survey meter at 3 feet was less than 1 mR/hr.  The following readings were 
also performed with the radiation survey meter after securing the damaged gauge in the storage 
area.  The readings indicated the radiation level in and around the storage area were within the 
allowable limits.  At this time the damaged gauge was deemed to be in a safe position until 
arrangements could be made for disposal.  Also, throughout the recovery process radiation 
survey meter readings were continually performed to check for signs of leakage or 
contamination.  No readings were recorded indicating the damaged gauges sealed sources were 
leaking.  
    

Radiation Survey Meter Readings 
At Soldotna Nuclear Gauge Storage Area Following Recovery 

Paving Crew Storage Room 0.1 mR/hr 
Storage Area Exterior Wall < 0.1 mR/hr 
Storage Room Entry  < 0.1 mR/hr 
Notes: Readings performed with SE International Monitor 4 radiation survey meter. 
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Damaged Gauge in Case being 

Shielded with Sand Bags 
 

 
Damaged Gauge Storage Area 

With Sand Bag Shielding 
 
 
Damaged Gauge Disposal: 
 
On the morning of August 16, 2016 the QCT contacted the Troxler RSO for detailed instructions 
on how to proceed with disposal of the gauge.  The Troxler RSO informed the QCT that the 
gauges radioactive sources would need to be leak tested and verified to not be “leaking” prior to 
proceeding with the disposal process.  On August 16, 2016 the radioactive sources were removed 
from the transportation case and leak tested by the QCT.   
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Source Rod Removed from Storage for Leak Testing 

 

 
Neutron Source removed from Storage for Leak Testing 

 
 
The radioactive sources were immediately returned to the transportation case and secured in the 
shielded storage area.  The leak test sample was delivered via USPS Express mail to Troxler for 
expedited testing.  On August 19, 2016 Knik Construction received the Leak Test Certificate 
from Troxler verifying the sealed sources were not leaking, see attached.  Upon receiving the 
clean Leak Test Certificate the Troxler RSO mailed a “lead pig” to Knik Construction for the 
purpose of shielding the source rod.  On August 29, 2016 the “lead pig” was received by Knik 
Construction in Soldotna.  The source rod was removed from the transportation case and placed 
into the “lead pig”.  Both radioactive sources were placed inside the transportation case with 
packaging material to prevent movement during shipping.  See picture below, not including 
packaging material. 
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Radioactive Sources in Transportation Case with Source Rod in Lead “Pig” 

With the sources in the transportation case and prepared for shipment readings were performed 
with the radiation survey meter.  The maximum reading at a distance of three feet was 0.15 
mR/hr.  On August 31, 2016 the transportation case containing the radioactive sources and a 
letter authorizing their disposal was shipped via FedEx from Kenai, Alaska to Troxler Electronic 
Labs in Research Triangle Park, North Carolina for disposal.  We are currently awaiting disposal 
confirmation from Troxler. 
 
Corrective Action: 
 
It is a primary goal of Knik Construction to prevent jobsite accidents including damage to 
equipment.  Unfortunately, during the course of heavy construction activities involving multiple 
factions, working together in a fast paced environment accidents can and do occur.  Knik 
Construction takes all accidents seriously and evaluates each for possible preventive measures.  
 
Immediately following this event Knik Construction employees were reminded of the 
importance of being aware of their surroundings, communicating with fellow workers, and to use 
extreme caution when using nuclear gauges or working around others who are using nuclear 
gauges.  Use of extreme caution while operating heavy equipment has also been emphasized. All 
gauge operators and equipment operators underwent re-training on jobsite awareness procedures. 
 
The importance of responding in a safe and responsible manner to an event involving a damaged 
nuclear gauge has also been stressed.  All employees have been reminded that in the event of 
damage to a nuclear device, the nuclear device and any equipment involved shall not be moved 
until precautionary measures have been taken to protect themselves and anyone else from 
radiation exposure. 
 
Exposure of Individuals to Radiation or Radioactive Materials:  
 
The QCT was wearing a thermo-luminescent dosimeter(TLD) badge at the time of the event, 
during the recovery, and while working around the damaged gauge thereafter.  Per NRC 
recommendation, the badge was submitted for testing as soon as possible after the event.  On 
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August 16, 2016, the day following the event, a replacement badge was ordered for the QCT.  
The replacement badge was received on August 19, 2016 by the QCT in Soldotna, Alaska.  On 
this same day, the badge worn by the QCT during the event, recovery, and subsequent disposal 
activities thru August 19, 2016 was sent to Mirion Technologies for testing, see attached 
Occupational Radiation Exposure Report.  According to the report the QCT received 12 
millirems for the period beginning July 1, 2016 thru August 19, 2016.  The results indicate the 
QCT was subjected to minimal radiation exposure throughout the event and subsequent 
recovery.  The low level dose received can be attributed to precautionary measures taken to 
maintain distance from the damaged gauge, minimize the time spent close to the sources, and 
providing shielding while the damaged gauge was in storage prior to disposal. 
 
We feel it is safe to assume that no other employees or members of the public were exposed to 
radiation due to the event.  Precautionary measures including the cordoned area around the 
damaged gauge at the event site, and the protective shielding provided by the sand bags while the 
gauge was in the Soldotna nuclear gauge storage area eliminated the risk of public exposure. 
 
 
Closing 
 
In closing Knik Construction Co., Inc. is submitting to you this 30 day report for your review. 
We will continue to update you on the progress of this event (#52182) as disposal information is 
received. If any questions arise please feel free to call Scott Judah(QCT) or Eryn Jones(RSO).  
 
Attachments: Radiation Survey Meter Calibration Certificate, Sealed Source Leak Test 
Certificate, Occupational Radiation Exposure Report, and Nuclear Gauge Disposal Authorization 
Letter 
 
 
Sincerely, 
 
 
Eryn Jones 
RSO, Safety and Environmental Manager 
Knik Construction Co., Inc. 
(907)249-0285 










