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January 6, 2008

United States Nuclear Regulatory Commission SO - 1 --
Attention: Document Control Desk
Washington, DC 20555-0001

RE: License Number 21-16560-01, Written Report of Incident Number 43844

Dear Sir or Madam:

This letter is the written notification for the incident that occurred on Thursday, December 13, 2007 and reported to the NRC
Operations Center on Friday, December 14, 2007 at 16:22 EST and given the number 43844 by the NRC Operations Center.

On December 13, 2007 at approximately 6:30 pm, two of our employees were performing radiography on a 24" pipe weld
utilizing a 52 curie Iridium 192 source. The work was being performed at Power Process Piping Company's fabrication shop
at 4570 Port Street in Plymouth, Michigan. The exposure was going to be an intemal panoramic exposure meaning that the
film was wrapped around the outside of the pipe weld and the source was centered inside the pipe to where one exposure
would expose the entire weld to radiation in order to save time versus the extemal method that would expose the weld in
three segments from the outside with the film diametrically opposite the extemal source. The weld was a transition weld
meaning that the wall thickness of the pipe was two different thicknesses where the weld was made to join the pipes together.
On one side of the weld (the 90 degree fitting side) the thickness of the pipe was .900" and on the other side of the weld (the
regular pipe side) the wall thickness was almost .750." The pipe was sitting on a pipe stand, the bottom of the pipe being
approximately 36" off the ground.

On the previous exposure to the one in which the incident occurred, the exposure was made of the weld forward of the one in
which the incident occurred. The source was centered inside the pipe on this exposure also. The type of cranks used during
this operation was what we call the "fast red cranks" as they are a fairly new model that the manufacturer came out with
recently. They are much faster than the old style of cranks in that they are geared to allow the source to quickly exit the
isotope projector and go through the guide tube to the source tip very fast in order to decrease the time that the source is in
the exposed and traveling position. On these internal panoramic pipe exposures, a collimator is not used so that the radiation
will expose the entire weld to radiation at one time. Extemal exposures use a collimator in order to focus the beam of
radiation toward its intended target and therefore reducing the amount of radiation scattered elsewhere.

On this job where the incident occurred, the assistant radiographer, a fairly new employee with four months of experience,
was performing the exposures under the supervision of a seasoned radiographer with over 15 years of experience. On the
exposure before the incident, the assistant radiographer retracted the source and then performed a forward check with the
cranks to assure that the source was indeed locked in the projector as when the source is retracted, it is automatically locked
in the projector. Everything appeared to be operating normally at this point Then he waited for his survey meter to go down
to 0 which indicated to him that the source had indeed gone into a shielded position. Once he was assured that the survey
meter was at 0, he proceeded to walk up to the isotope projector to perform the verification survey on the projector and guide
tube to insure that the source was in the camera. When he approached the projector, survey readings were normal. He then
crawled into the pipe in order to survey the guide tube which was normal also. At this point, knowing that the source was
safely shielded in the projector and the projector was locked, he set the survey meter on the ground next to the opening of the
pipe. Our radiographers are trained to lock the second lock on the projector if the projector is going to be moved to another
weld. In this case the assistant radiographer did not lock the second lock as he was not planning to move to another weld far
away but to one just a few feet from the one he just radiographed. The projector was inside the pipe and so he grabbed it by
the handle with his right hand and dragged the projector over to the opening edge of the pipe allowing him to get a better hold
on the projector. At that time he grabbed the projector on its front and rear top metal edges and placed the projector on a pipe
stand that stood approximately 30" high. He adjusted the crank cables slightly in order to make them as straight as possible
as kinking of the crank cables is not desirable and could cause difficulty cranking the source out of the projector. By dragging
the projector out of the pipe, he was dragging his interior pipe set up jig and guide tube toward him so that he could get it set
up on the next (closer to the opening of the pipe) weld. Note that he was absolutely sure that the survey meter was reading
normal when he did his survey after the exposure. He said that the time it took him to do the survey was approximately 30
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seconds. He also stated that the time it took him to reset up the internal exposure jig was no more than 1 minute. In order to
set up the internal jig, he crawled into the pipe to make measurements for centering the source. At the time he did this, the
source was behind him slightly, and to his right side approximately 6" lower that he was when he crawled into the pipe and
about 1 foot away from him to his right side and it was aimed away from him. He then went around to the left side of the pipe
on the opposite side that the source was on to retrieve the cassettes that held the film on the weld that he just exposed to
radiation. He stated that it took him approximately I minute to retrieve the film and then he walked back to the radiographer
who was standing at the tailgate of the truck approximately 40 feet away from the pipe. The radiographer handed him a new
set of film to put on the next weld to radiograph and he walked up to the left side of the pipe again on the opposite side of the
projector to put the film cassettes on the weld to be radiographed. He stated that it took him less than two minutes to perform
the set up of the film on that weld. Once the film was on the pipe he was ready for another exposure as he had already
centered his source inside the pipe. When he reached down to grab his survey meter, he noticed that the needle was
pegged. He immediately grabbed the survey meter and ran back to the truck to tell the radiographer what was going on with
the meter. His rate alarm meter did not go off although it would be expected to go off if there was in fact a radiation area
exceeding 500 milliroentgens per hour. The radiographer immediately asked the assistant to check his dosimeter and it had
gone off scale. The assistant did not know what the reading was on the dosimeter before that operation but he had zeroed it
at the start of the work day in the morning.
The radiographer grabbed the spare survey meter, tested it, and took both of the meters up to the crank handle. Once there,
he tried to crank the source in to make sure that it was in all the way. Once he tried this and found that it was in as far as it
would go, he told the assistant radiographer to hold the cranks and he proceeded to approach the projector and noticed after
getting within approximately one foot from the rear of the projector that both survey meters were reading abnormally high
readings and he knew that something was wrong. Using great care not to become over exposed, he tried to bump the
locking mechanism on the top of the projector with his survey meter while the assistant radiographer was trying to crank the
source into the projector but it would not move which indicated to him that something was not normal with the operation of the
camera. He grabbed a shovel in order to give him greater distance from the projector and continued to try to bump the
projector plunger. He also used the shovel to straighten out the guide tube by dragging the stand backward just to see if that
would help the situation in any way. He then used the shovel to push down the plunger again a couple times and the
assistant said that the cranks had just moved backward. Upon another look at the survey meters, the radiographer noted that
the source had indeed been retracted into a shielded and safe position. In the opinion of the assistant radiographer, the
source had moved approximately 1 to 1.5 inches when it moved backwards though he was not positive on this.
The radiographer tried several times to check the operation of the source projector and found that everything was working
correctly at this time. At that time, the radiographer notified an Assistant RSO of the incident and was ordered to cease
operations and be in the office to meet with the Assistant RSO and RSO at 7 am in the morning on December 14, 2007. The
Assistant RSO also asked the radiographer to check the assistant radiographer's rate alarm meter while they were on the
telephone and it was found to be on and working properly. The assistant RSO called the RSO to brief him on what was
happening.

At 7 am on Friday, December 14, 2007, a meeting was held at the corporate office. The assistant radiographer was given
another film badge and he and the radiographer were told that the assistant radiographer cannot receive any additional
radiation until his original film badge had been processed. The Assistant RSO changed the operational mechanism (ASM) on
the isotope projector just in case something could be wrong with it and also changed out the control cranks. The survey
meters that were used during the incident were both checked out and found to be working correctly. After the new ASM was
installed in the isotope projector, the projector was checked out and found to be working smoothly. The RSO asked that the
ASM used during the incident be shipped to the manufacturer for a further evaluation. The film badge used by the assistant
radiographer during the incident was ovemnighted to the film badge monitoring company for immediate processing. The RSO
and the Assistant RSO discussed the incident with both employees in order to get as many details as possible about the
incident Some observations that were noted were as follows:

1 . The assistant radiographer said that it typically takes him 7 minutes from the time he retracts a source after an
exposure to the time he cranks out the source for the next exposure which includes moving the source, resetting up
.the centering device in the pipe, retrieving the film, walking the film back to the truck (approximately 40 feet), bringing
the new film back to the weld, setting the film on the next weld to radiograph, grabbing his survey meter, and
unlocking the projector.

2. The assistant radiographer always wore his rate alarm meter in his rear left pants pocket

3. The assistant radiographer always wore his dosimeter in his left front pants pocket.
4. The assistant radiographer always wore his film badge or TLD in his left breast shirt pocket.
5. It took approximately 30 seconds to survey the projector and guide tube after the exposure.
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6. It took approximately 30 seconds for him to drag the projector out of the pipe and reposition it on the stand for the

next exposure.

7. It took approximately 1 minute to reposition the centering device in the pipe for the next exposure.

8. It took approximately 1 minute to retrieve the film from the previous exposure and another minute to go to the truck
and get the new film and walk back to the pipe.

9. It took him approximately 2 minutes to put the new film on the weld in preparation for the next exposure.

10. Survey meters were both calibrated and operating normally.

11. The survey meter being used was on the times 10 scale at the time of the incident

12. The assistant radiographer always checked the source to see if it was locked inside the camera after an exposure by
pushing forward on the crank handle to see if it was locked in.

13. The assistant radiographer always waited until the survey meter had zeroed out before starting to approach the
isotope projector after an exposure.

14. The assistant radiographer zeroed his dosimeter in the morning and did not know what it read when his second job
started that evening. Typically he had been receiving approximately 20 milliroentgens per day.

15. The assistant radiographer's rate alarm meter was calibrated and working normally at the time of the incident as well
as after the incident

16. The assistant radiographer had 110 mr recorded to date for the month on his dosimeter readings that are recorded
daily.

17. This was the second job for the day for this crew. In the morning they were working in wet, snowy, and muddy
ditches during which time it was cold and damp. The radiographer feels that that may be what contributed to the
inoperability of the camera as moisture could have frozen in the controls or the ASM during operations.

It was not determined up to this point how much radiation the assistant radiographer had received due to the fact that we did
not know how or when the source became unshielded as the assistant radiographer stated that he was sure that the source
was shielded after retracting it. But by assuming that it was unshielded during the entire time that the assistant was doing the
repositioning of the source and replacing of the cassettes, it was roughly calculated that the exposure could be anywhere from
3 REM to 10 REM for a worst case scenario depending on where in the projector the source had moved to.

On Monday, December 17, 2007 the assistant radiographer and the radiographer were directed to reenact the entire
operation before, during, and after the incident at the corporate office. Because the pipe in which the incident occurred was
already relocated to the construction site, it was not possible to reenact the incident exactly where it happened. At the office,
we drew everything to scale as it was on the job based on a drawing sent over to us by the welding inspector on the job. After
the reenactment, it was determined that there were no discrepancies in the stories of the radiographer or the assistant
radiographer. During the time that the employees were reenacting the incident, the film badge company called with the TLD
reading for the assistant radiographer. The exposure to the whole body was determined to be 250 millirem. Based on the
fact that the assistant radiographer had already recorded 110 mr for the month to this date, that would make his exposure for
the day to be 140 mr. This relatively low dose would explain why the alarm rate meter did not sound an alarm at the time of
the incident as it would appear that the exposure was not enough to set it off.

On Tuesday, December 18, 2007, the NRC investigators arrived at the corporate office to reenact the incident After a
complete reenactment and interviews with the radiographer and assistant radiographer, it was determined that when the
assistant radiographer reached into the pipe to pull the projector out of the pipe with his right hand, his forearm may have
depressed the plunger on the top of the projector unlocking the projector. Then when he moved the camera out of the pipe at
the same time moving the crank assembly, the isotope could have been moved into an unshielded position about %" to %"
from the locking and totally shielded position. This was just a preliminary finding and the final report from the NRC is pending.
The personal information on the radiographer and the assistant radiographer are on a separate page for confidentiality.

I hope that this report covers the incident satisfactorily. If you have any questions or need any additional information, please
contact me at your convenience.

Sincerely,

Radiation Safety Officer


