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Objective 
 Develop a semi-automated record keeping tool 

that can provide compliance with DG-4019, 
Section 4 “Data Analysis Techniques Provided in 
ANSI N13.37” 
 Data Entry  
 Evaluate Element Readings 
 Determine Extraneous Dose 
 Determine Field Dose 
 Determine Historical Monitoring Data 
 Determine Quarterly Facility-Related Dose 

(FRD) 
 Determine Annual FRD 
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Where to Begin? 
 Determine baseline background dose – this will be the 

first set of data analyzed under the process outlined 
under DG-4019 
 Establish Minimum Differential Dose (MDD) to calculate 

FRDs 
 Historical monitoring period must be established, at 

least 5 years 
 MDD is for the measurement system 

 
 Provide best background data for the dosimetry 

system 
 Same dosimeter/badge type 
 Same vendor reader 
 Minimal changes in facility affect on dose  

 ISFSI pad installation, Hydrogen Water Chemistry, 
Power Uprate, etc. 
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Historical Monitoring Period 
 Potential issues 

 Vendor Changes 
 Implementation of new badge types 
 Quality of historical records to meet the 

ANSI Standard for Evaluating Element 
Readings 
 Sites may not have always received raw 

element reading data 
 With an appropriate monitoring period 

selected and records located the Data Analysis 
Can Begin 
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Data Entry 
Attached dosimetry log included 

 Not crucial to data evaluation but an attached log allows 
tracking of crucial events such as location moves or lost 
dosimeters 
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Data Entry 
Enter or Import Element Readings  

 Information needed 
 Monitoring location 
 Badge Number 
 Dates In/Out of Field 
 Read Date 
 Readings from each element 

 
Only 9 columns of entry required.  
4 Optional columns… 
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Data Entry 
Enter or Import Element Readings  



Evaluate Element Readings  
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Evaluate Element Readings  

 Quantitative Review of the Data  
 Standard Deviation 
 Coefficient of Variation (CV/RSD) (>0.1 

requires review) 
 Other Calculations that will help us 

Down The Road 
 Days in the Field 
 Mean Gross Dose 

 Semi Automatic 
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Evaluate Element Readings  
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Evaluate Element Readings  
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Scroll through and find CV>.1 



Evaluate Element Readings  
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CV>0.1 



Evaluate Element Readings  
 It would be nice to have a report 

also… 

Implementation of ANSI/HPS N13.37 13 



Evaluate Element Readings  
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Human intervention required here.  Determine outliers and remove from 
dataset. 



Determine Extraneous Dose 
 Definition: The extra dose accumulated on a 

dosimeter prior to and after field deployment. 
 ANSI Equation: 
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 Another Issue... Control Dosimeters 
 ANSI Definition:  

 
 

 
 

 Vendor Terminologies are not consistent – some 
examples 
 Control Dosimeter 
 Transit Dosimeter 
 Deploy Dosimeter 
 Lead Pig Dosimeter 

 Is it possible to determine these historically? 
 Best estimates may differ 

 Driving vendor change to ANSI suggested 3 Control 
Dosimeters and Vault Dose Rate where necessary 
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Determine Extraneous Dose 



Determine Extraneous Dose 
 Extraneous dose may differ for each site or vendor 

 Determination requires a dedicated algorithm for each 
case 

 Microsoft access allowed prototype handling of 
differing needs  

17 

SELECT "C-20" & Right$([monitoring 
location],2) & "-" & Mid$([monitoring 
location],6,1) AS [Background Set Name], 
Sum(Quarterly_Element_Readings.[Mean 
(Gross Dose, mrem)]) AS Cor_mrem, 
Quarterly_Element_Readings.[Monitoring 
Location], "S-20" & Right$([monitoring 
location],2) AS [Vault Set Name] 
FROM Quarterly_Element_Readings 
GROUP BY "C-20" & Right$([monitoring 
location],2) & "-" & Mid$([monitoring 
location],6,1), 
Quarterly_Element_Readings.[Monitoring 
Location], "S-20" & Right$([monitoring 
location],2) 
HAVING 
(((Quarterly_Element_Readings.[Monitoring 
Location]) Like 'C*' And 
(Quarterly_Element_Readings.[Monitoring 
Location]) Not Like 'CCT*')); 

 



Determine Extraneous Dose 
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Determine Historical Monitoring Data 

 Use Historical Monitoring period data 
evaluated with previous steps 

 Determine the dosimetry system’s 
quarterly and annual minimum differential 
dose (MDD) 
 MDD is the 3 times 90th Percentile 

monitoring location standard deviation  
 Determine the base-line background dose 

(average dose over monitoring period) 
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Determine Historical Monitoring Data 
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Determine Historical Monitoring Data 



Implementation of ANSI/HPS N13.37 22 

Determine Historical Monitoring Data 
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Determine Historical Monitoring Data 



Determine Field Dose 

 Normalize Mean Gross Dose to 
Standard 91 Day Quarter 

 Subtract Extraneous Dose 
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Determine the Field Doses 
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Determine FRD’s 
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Determine Quarterly FRDs 

 Use the sum of the MDD and quarterly 
baseline background  (BQ+ 3σ90th) at 
each location 

 Compare to the newest quarter’s 
results at each location 
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Determine Quarterly FRDs 
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Determine Annual FRDs 

 Use the sum of the MDD and quarterly 
baseline background (BA+ 3σ90th) at 
each location 

 Compare to the newest year’s results 
at each location 

 If a location is determined to have an 
FRD, use the sum of squares to 
determine dose to nearest resident 
 Report this dose as part of ARERR 
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Determine Annual FRDs 
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Bq changed for demo 



Nearest Resident 
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Other Concerns  

 Most dosimetry data reported in mR 
not mrem 
 Assume 1 mR= 1 mrem unless 

approaching regulatory limits 
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Future Considerations 

 Once program has been established 
add tables as an Appendix to AREOR 

 Establish a Dosimetry QA Program 
 Annual Blind Spike Testing 
 Annual Audits 
 Triannual vendor/processor audits 
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Questions 
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