
UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION III 
2443 WARRENVILLE ROAD, SUITE 210 

LISLE, IL 60532-4352 
 

February 21, 2012 
 
 
 
Mr. Michael J. Pacilio 
Senior Vice President, Exelon Generation Company, LLC 
President and Chief Nuclear Officer (CNO), Exelon Nuclear 
4300 Winfield Road 
Warrenville, IL  60555 
 
SUBJECT: ERRATA TO CLINTON POWER STATION, UNIT 1 – NRC INTEGRATED 

INSPECTION REPORT 05000461/2011003 
 
Dear Mr. Pacilio: 

On July 29, 2011, the U.S. Nuclear Regulatory Commission (NRC) issued Integrated Inspection 
Report 05000461/2011003 (ML11213A091).  The inspection report did not include all of the 
documentation for an inspection sample that was completed under inspection procedure 
71124.04, Occupational Dose Assessment.  Please replace Section 2RS4 of the July 29, 2011, 
report with Section 2RS4 which is enclosed. 
 
We apologize for any inconvenience to you and your staff. 
 
In accordance with 10 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter, 
its enclosure, and your response (if any) will be available electronically for public inspection 
in the NRC Public Document Room or from the Publicly Available Records (PARS) 
component of NRC's Agencywide Document Access and Management System (ADAMS).  
ADAMS is accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html 
(the Public Electronic Reading Room).   
 

Sincerely, 
 
/RA/ 
 
 
Mark A. Ring, Branch Chief 
Branch 1 
Division of Reactor Projects 
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1 Enclosure 

ERRATA TO INTEGRATED INSPECTION REPORT 05000461/2011003 

2RS4 Occupational Dose Assessment (71124.04) 

This inspection constituted one complete sample as defined in IP 71124.04-05. 

.1 Inspection Planning (02.01) 

a. Inspection Scope 

The inspectors reviewed the results of radiation protection program audits related to 
internal and external dosimetry (e.g., licensee’s quality assurance audits, self-
assessments, or other independent audits) to gain insights into overall licensee 
performance in the area of dose assessment and focus the inspection activities 
consistent with the principle of “smart sampling.” 

The inspectors reviewed the most recent National Voluntary Laboratory Accreditation 
Program accreditation report on the vendor’s most recent results to determine the status 
of the contractor’s accreditation. 

A review was conducted of the licensee procedures associated with dosimetry 
operations, including issuance/use of external dosimetry (routine, multi-badging, 
extremity, neutron, etc.), assessment of internal dose (operation of whole body counter, 
assignment of dose based on derived air concentration-hours, urinalysis, etc.), and 
evaluation of and dose assessment for radiological incidents (distributed contamination, 
hot particles, loss of dosimetry, etc.). 

The inspectors evaluated whether the licensee had established procedural requirements 
for determining when external and internal dosimetry was required. 

b. Findings 

No findings were identified. 

.2 External Dosimetry (02.02) 

a. Inspection Scope 

The inspectors evaluated whether the licensee’s dosimetry vendor was National 
Voluntary Laboratory Accreditation Program accredited and if the approved irradiation 
test categories for each type of personnel dosimeter used were consistent with the types 
and energies of the radiation present and the way the dosimeter was being used 
(e.g., to measure deep dose equivalent, shallow dose equivalent, or lens dose 
equivalent). 

The inspectors evaluated the onsite storage of dosimeters before their issuance, during 
use, and before processing/reading.  The inspectors also reviewed the guidance 
provided to rad-workers with respect to care and storage of dosimeters. 

The inspectors assessed whether non-National Voluntary Laboratory Accreditation 
Program accredited passive dosimeters (e.g., direct ion storage sight read dosimeters) 



 

2 Enclosure 

were used according to licensee procedures that provide for periodic calibration, 
application of calibration factors, usage, reading (dose assessment) and zeroing.   

The inspectors assessed the use of active dosimeters (electronic personal dosimeters) 
to determine if the licensee used a “correction factor” to address the response of the 
electronic personal dosimeter as compared to the passive dosimeter for situations when 
the electronic personal dosimeter must be used to assign dose and whether the 
correction factor was based on sound technical principles. 

The inspectors reviewed dosimetry occurrence reports or corrective action program 
documents for adverse trends related to electronic personal dosimeters, such as 
interference from electromagnetic frequency, dropping or bumping, failure to hear 
alarms, etc.  The inspectors assessed whether the licensee had identified any trends 
and implemented appropriate corrective actions. 

b. Findings 

No findings were identified. 

.3 Internal Dosimetry (02.03) 

Routine Bioassay (In Vivo) 

a. Inspection Scope 

The inspectors reviewed procedures used to assess the dose from internally deposited 
nuclides using whole body counting equipment.  The inspectors evaluated whether the 
procedures addressed methods for differentiating between internal and external 
contamination, the release of contaminated individuals, the route of intake and the 
assignment of dose. 

The inspectors reviewed the whole body count process to determine if the frequency of 
measurements was consistent with the biological half-life of the nuclides available for 
intake.   

The inspectors reviewed the licensee's evaluation for use of its portal radiation monitors 
as a passive monitoring system to determine if instrument minimum detectable activities 
were adequate to determine the potential for internally deposited radionuclides sufficient 
to prompt additional investigation. 

The inspectors selected several whole body counts and evaluated whether the counting 
system used had sufficient counting time/low background to ensure appropriate 
sensitivity for the potential radionuclides of interest.  The inspectors reviewed the 
radionuclide library used for the count system to determine its appropriateness.  
The inspectors evaluated whether any anomalous count peaks/nuclides indicated in 
each output spectra received appropriate disposition.  The inspectors reviewed the 
licensee's 10 CFR Part 61 data analyses to determine whether the nuclide libraries 
included appropriate gamma-emitting nuclides.  The inspectors evaluated how the 
licensee accounted for hard-to-detect nuclides in the dose assessment. 



 

3 Enclosure 

b. Findings 

No findings were identified. 

Special Bioassay (In Vitro) 

a. Inspection Scope 

There were no internal dose assessments obtained using in vitro monitoring for the 
inspectors to review.  The inspectors reviewed and assessed the adequacy of the 
licensee’s program for in vitro monitoring (i.e., urinalysis and fecal analysis) of 
radionuclides (tritium, fission products, and activation products), including collection and 
storage of samples.   

The inspectors reviewed the vendor laboratory quality assurance program and assessed 
whether the laboratory participated in an industry recognized cross-check program 
including whether out-of-tolerance results were resolved appropriately. 

b. Findings 

No findings were identified. 

Internal Dose Assessment – Airborne Monitoring 

a. Inspection Scope 

The inspectors reviewed the licensee's program for airborne radioactivity assessment 
and dose assessment, as applicable, based on airborne monitoring and calculations of 
derived air concentration.  The inspectors determined whether flow rates and collection 
times for air sampling equipment were adequate to allow lower limits of detection to be 
obtained.  The inspectors also reviewed the adequacy of procedural guidance to assess 
internal dose if respiratory protection was used.  The licensee had not performed dose 
assessments using airborne/derived air concentration monitoring since the last 
inspection. 

b. Findings 

No findings were identified. 

Internal Dose Assessment – Whole Body Count Analyses 

a. Inspection Scope 

The inspectors reviewed several dose assessments performed by the licensee using the 
results of whole body count analyses.  The inspectors determined whether affected 
personnel were properly monitored with calibrated equipment and that internal 
exposures were assessed consistent with the licensee's procedures.   

b. Findings 

No findings were identified. 

 



 

4 Enclosure 

.4 Special Dosimetric Situations (02.04) 

Declared Pregnant Workers 

a. Inspection Scope 

The inspectors assessed whether the licensee informed workers, as appropriate, of the 
risks of radiation exposure to the embryo/fetus, the regulatory aspects of declaring a 
pregnancy, and the specific process used for (voluntarily) declaring a pregnancy. 

The inspectors selected individuals who had declared pregnancy during the current 
assessment period and evaluated whether the licensee’s radiological monitoring 
program (internal and external) for declared pregnant workers was technically adequate 
to assess the dose to the embryo/fetus.  The inspectors reviewed exposure results and 
monitoring controls employed by the licensee and with respect to the requirements of 
10 CFR Part 20. 

b. Findings 

No findings were identified. 

Dosimeter Placement and Assessment of Effective Dose Equivalent for External 
Exposures 

a. Inspection Scope 

The inspectors reviewed the licensee's methodology for monitoring external dose in 
non-uniform radiation fields or where large dose gradients exist.  The inspectors 
evaluated the licensee's criteria for determining when alternate monitoring, such as use 
of multi-badging, was to be implemented. 

The inspectors reviewed dose assessments performed using multi-badging to evaluate 
whether the assessment was performed consistently with licensee procedures and 
dosimetric standards. 

b. Findings 

No findings were identified. 

Shallow Dose Equivalent 

a. Inspection Scope 

The inspectors reviewed shallow dose equivalent dose assessments for adequacy.  
The inspectors evaluated the licensee’s method (e.g., VARSKIN or similar code) for 
calculating shallow dose equivalent from distributed skin contamination or discrete 
radioactive particles. 

b. Findings 

No findings were identified. 

 



 

5 Enclosure 

Neutron Dose Assessment 

a. Inspection Scope 

The inspectors evaluated the licensee’s neutron dosimetry program, including dosimeter 
types and/or survey instrumentation. 

The inspectors reviewed neutron exposure situations (e.g., independent spent fuel 
storage installation operations or at-power containment entries) and assessed whether 
(a) dosimetry and/or instrumentation was appropriate for the expected neutron spectra, 
(b) there was sufficient sensitivity for low dose and/or dose rate measurement, and 
(c) neutron dosimetry was properly calibrated.  The inspectors also assessed whether 
interference by gamma radiation had been accounted for in the calibration and whether 
time and motion evaluations were representative of actual neutron exposure events, as 
applicable. 

b. Findings 

No findings were identified. 

Assigning Dose of Record 

a. Inspection Scope 

For the special dosimetric situations reviewed in this section, the inspectors assessed 
how the licensee assigned dose of record for total effective dose equivalent, shallow 
dose equivalent, and lens dose equivalent.  This included an assessment of external 
and internal monitoring results, supplementary information on individual exposures 
(e.g., radiation incident investigation reports and skin contamination reports), and 
radiation surveys and/or air monitoring results when dosimetry was based on these 
techniques. 

b. Findings 

No findings were identified. 

.5 Problem Identification and Resolution (02.05) 

a. Inspection Scope 

The inspectors assessed whether problems associated with occupational dose 
assessment were being identified by the licensee at an appropriate threshold and 
were properly addressed for resolution in the licensee corrective action program.  
The inspectors assessed the appropriateness of the corrective actions for a selected 
sample of problems documented by the licensee involving occupational dose 
assessment. 

b. Findings 

No findings were identified. 
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