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NATC ISOE Information Sheet 2014-08 
presents an outage worker dose study conducted 
by the Kewanee Nuclear Plant RPM, Mike Hale, 
and his dosimetry and ALARA staff.  Kewaunee 
is a Westinghouse PWR located in Wisconsin, 
USA and is owned and operated by Dominion 
Energy.  
 
The outage worker study evaluated the 
Electronic Dosimeter (ED) results of refueling 
outage workers from outages in years 2009, 
2011 and 2012. The study focused on the 
number of containment entries vs workers’ 
individual dose vs percentage of total outage 
dose.  The RPM commented that the study was a 
kind of a reverse way to look at individual 
worker outage dose: most RPMs and Station 

ALARA Committees focus on the higher dose 
jobs. What the Kewaunee study showed was the 
station was doing a good job controlling high 
dose rate jobs, but every mrem counts! 
Remarkably low individual doses by a large 
number of outage workers really added up to be 
a significant increase to the total outage dose.  
For example, the 2012 worker dose analysis 
showed that 94.499% of the Kewaunee outage 
dose was received from outage workers 
receiving 5 mrem or less during the outage! 
The total outage dose was 39,533 mrem by ED 
(395.33 person mSv).  37,358 mrem (373.58 
person mSv) was received on containment 
entries of 5 mrem or less (one and two mrem per 
entry added up to 6,593mrem). 
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Mr. Hale stated, “I used this information to 
reinforce in a big way that all those ‘I only 
picked up 1 or 2 mrem’ really do add up.  As 
they say there are no low dose waiting areas in 
Containment ...  just areas of lower dose to wait 
in… so get out of Containment and wait for the 
part or tool.” 
 
The Kewaunee outage worker low dose study 
provided the following results:  
 
1. The outage workers receiving less than 5 
mRem (0.05 mSv) were of particular interest to 
RP management.  
 
2. Results of the ED dose analysis of all 
refueling outage workers showed that over 89% 
of the outage workers received less than 5 mrem 
for the years of 2009, 2011, and 2012 as shown 
in the following chart.  

Year Percent of Dose 
5mrem or less 

2009 89.525 

2011 90.830 

2012 94.499 
 

The data suggests the importance of low dose 
entry accumulation. Higher dose jobs are often 
the major focus for ALARA management at 
nuclear reactors but every mrem can add up. 

Table 1: Number of Entries per Accumulated 
DDE - 2009 

Table 2: Number of Entries per Accumulated 
DDE - 2011 

Table 3: Number of Entries per Accumulated 
DDE - 2012
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Table 1: Number of Entries per Accumulated DDE – 2009 
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Table 2: Number of Entries per Accumulated DDE – 2011 
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Table 3: Number of Entries per Accumulated DDE – 2012 
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