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ABSTRACT 

This report describes the April 2011 calibration of the Accuscan II HpGe In 
Vivo system for high energy lung counting. The source used for the calibration 
was a NIST traceable lung set manufactured at the University of Cincinnati 
#UCLL43AMEU & UCSL43AMEU containing Am-241 and Eu-152 with 
energies from 26 keV to 1408 keV. The lung set was used in conjunction with a 
Realistic Torso phantom. The phantom was placed on the RMC II counting table 
(with pins removed) between the v-ridges on the backwall of the Accuscan II 
counter. The top of the detector housing was positioned perpendicular to the 
junction of the phantom clavicle with the sternum. This position places the 
approximate center line of the detector housing with the center of the lungs. The 
energy and efficiency calibrations were performed using a Realistic Torso 
phantom (Appendix I) and the University of Cincinnati lung set. This report 
includes an overview introduction and records for the energy/FWHM and 
efficiency calibration including performance verification and validation counting. 
The Accuscan II system was successfully calibrated for high energy lung 
counting and verified in accordance with ANSI/HPS N13.30-1996 criteria. 
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Calibration of the Accuscan II IN Vivo System for High 
Energy Lung Counting 

1. INTRODUCTION 
This document describes the April 2011 calibration of the Accuscan II in vivo system for high energy 

lung counting. The new calibration files were stored on the system disk and made available for high 
energy (HE) lung counting after all verification counts were completed. This is the initial calibration of 
the Accuscan II for personnel HE lung counting. 

The energy/FWHM-Low Tail calibration was performed on April 5, 2011 and is documented in 
Appendix C. A University of Cincinnati manufactured (NIST traceable) lung set containing Am-241 and 
Eu-152 was used together with a Realistic Torso phantom to perform the calibration. This source 
(UCLL43AMEU and UCSL43AMEU) is NIST traceable and is documented in Appendix A. The source 
has a reference date of June 24, 1996 with the current activity documented in Appendix B. The Realistic 
Torso phantom was used for both the energy and efficiency calibrations. The lung set was positioned in 
the Realistic Torso phantom and counted for 7228 seconds for the energy calibration and 7226 seconds 
for the efficiency calibration with the top of the detector housing position perpendicular to the junction of 
the phantom clavicle with the sternum. 

An efficiency calibration was performed subsequent to the energy/FWHM calibration on 
April 5, 2011 and is documented in Appendix D. To calibrate this counting geometry, a mathematical 
function relating efficiency versus photopeak energy was created. The mathematical efficiency function 
generated on April 5, 2011 is expressed as a Dual fit using a 5th order polynomial with no cross over. The 
efficiency is determined empirically by measuring known standards and using least squares fitting 
techniques. The efficiency function is stored as a calibration file, which is used to analyze spectra, 
collected under the same counting conditions. 

Replicate performance (verification) counts (using the new calibration files) were performed to 
confirm that the accuracy and precision of the calibration satisfied ANSI/HPS N13.30-1996 (see 
Reference 1) performance criteria and are documented in Appendix E. 

In addition to the performance tests, a set of 5 validation counts were performed using a DOE 
manufactured NIST traceable Lung Set # MFP-1-001. The validation counts Relative Bias and Relative 
Precision were tested to ANSI/HPS N13.30-1996 criteria. The results are documented in Appendix H. 

  



 

2 

2. COUNTING SYSTEM DESCRIPTION 
The Accuscan II system contains two broad energy BE type HpGe detectors used for both low and 

high energy photon counting. This would include Whole Body, High Energy Lung, Thyroid, and Low 
Energy Lung (although at this time the system is not calibrated for energies <26 keV). The Canberra 
Apex-InVivo software system, supported by Genie 2000 Spectroscopy software, operates on a Dell 
Optiplex 780 PC. The counter system is located in a 9’4” high × 8’71/2” wide × 11’5” deep counting 
vault constructed of concrete and masonry blocks. The counting system is standup with the detectors 
scanning from head to foot for whole body counting. For Lung and Thyroid counting the detectors are 
stationary at fixed counting positions. Personnel are positioned in a counting shield (tub) constructed of 
4” of low background steel and face the detectors which are “shadow shielded” with both lead and 
copper. The counting vault is located on the INL site at HPL-1618. The detectors are cooled to -185ºC by 
an electrically refrigerated cryostat system. 
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3. CALIBRATION SOURCES AND PHANTOMS 
A NIST traceable lung set manufactured by the University of Cincinnati # UCLL43AMEU & 

UCSL43AMEU was used for both the energy and efficiency calibrations. The lung set contains uniformly 
distributed Am-241 and Eu-152 and is described in Appendix A. The source activity was decayed to the 
efficiency calibration date of April 5, 2011 by the Apex-InVivo software. The Apex-InVivo software also 
decayed the source for verification testing and displayed the results in gammas per second. 

A Realistic Torso Phantom was used with the University of Cincinnati lung set to perform both the 
energy and efficiency calibrations. The phantom is described in Appendix I. 

Validation counting of the calibration was performed using a NIST traceable DOE manufactured lung 
set # MFP-1-001 containing Co-57, Co-60, CS-134 and Cs-137. This source certificate is documented in 
Appendix A. The source was decayed to the validation count date and is documented in Appendix B. 
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4. DETECTOR AND LYNX DIGITAL AMPLIFIER TESTING 
A Pole Zero was performed in accordance with MCP-3336 for both detectors during the I-131 

calibration of March 1, 2011. No pole zero was performed for this calibration. 
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5. ENERGY/FWHM CALIBRATION 
On April 4, 2011 the CWI Realistic Torso Phantom was used together with the lung set 

#UCLL43AMEU and UCSL43AMEU to obtain a calibration count to be used for the High Energy Lung 
(energy) calibration. The RMC-II counting stand and table were mounted in the Accuscan II counter with 
the pins removed. The Realistic phantom was placed on the table with the shoulder of the phantom 
between the v-ridges on the counter rearwall. The phantom chest plate was removed for the energy 
calibration. The Accuscan II detector housing was positioned such that the top of the detector housing 
was perpendicular to the junction of the phantom clavicle and sternum. This placed the center of the 
housing at the approximate midpoint of the phantom lungs. The calibration count was collected for 
7228 seconds real time (2 hours). 

The energy calibration was performed on April 5, 2011 for both the left, right and summed detectors. 
The energy calibration is documented in Appendix C. 
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6. EFFICIENCY CALIBRATION 
Subsequent to the High Energy Lung (energy) calibration, a calibration count was collected for the 

efficiency calibration. The CWI Realistic Torso Phantom was used together with the lung set 
#UCLL43AMEU and UCSL43AMEU to obtain the calibration count. The RMC-II counting stand and 
table were mounted in the Accuscan II counter with the pins removed. The Realistic phantom was placed 
on the table with the shoulder of the phantom between the v-ridges on the counter rearwall. The phantom 
chest plate was reinstalled and the detector housing aligned such that the top of the housing was 
positioned perpendicular to the junction of the phantom clavicle and sternum. This placed the center of 
the housing at the approximate midpoint of the phantom lungs. The calibration count was collected for 
7226.91 seconds real time (2 hours). 

The efficiency calibration was performed on April 5, 2011 at 4:05 PM for the summed detector. The 
efficiency calibration is documented in Appendix D. 
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7. CALIBRATION COUNT REANALYSIS 
The calibration count collected 4/5/2011 at 2:02 PM was reanalyzed using the new energy and 

efficiency calibration dated 4/5/2011 8:18 AM and 4/5/2011 4:05 PM respectively. The results of the 
reanalysis indicated a Relative bias within 0.06 to -0.03 with an average bias of 0.012. This result is well 
within the bias criteria of ANSI/HPS N13.30-1996. The results also indicated an excellent calibration. 
The summary result and supporting documentation is attached as Appendix E. 
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8. PERFORMANCE (VERIFICATION) TESTING 
Verification testing was conducted subsequent to the High Energy Lung efficiency calibration and 

was performed using the CWI Realistic Torso Phantom together with the lung set #UCLL43AMEU and 
UCSL43AMEU to obtain a set (5) of verification counts. The RMC-II counting stand and Table were 
mounted in the Accuscan II counter with the pins removed. The Realistic phantom was placed on the 
table with the shoulder of the phantom between the v-ridges on the counter rearwall. The phantom chest 
plate was installed. The Accuscan II detector housing was positioned such that the top of the detector 
housing was perpendicular to the junction of the phantom clavicle and sternum. This placed the center of 
the housing at the approximate midpoint of the phantom lungs. The verification counts were collected for 
600 seconds real time (10 minutes). The Apex software verification provision was used to collect the 
5 counts on 4/6/2011. The Lung Set contained the radionuclides Am-241 and Eu-152. The result of the 
verification testing is summarized in Appendix F and indicates a Relative Bias between +5.14% and 
-14.80% (1086 keV peak of Eu-152). The average Relative Bias was 4.23%. The Relative Precision 
indicated 1.03% to 24.56% (444 keV peak of Eu-152) with an average Relative Precision of 9.45%. 
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9. MDA CALCULATIONS 
MDA testing was conducted on April 6, 2011. The Realistic Torso phantom was counted three times 

with a blank (no activity) set of lungs installed. The counts were performed using the ROUNPPGE.ASF 
file which contained the Detection Limit – Curie MDA equation (4.65*Sb +3)/KT. The 
INLPLANTLIB.NLB library was installed which contains the radionuclides of interest at the INL. The 
MDA summary and supporting documentation are attached as Appendix G. 
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10. VALIDATION TESTING 
High Energy Lung validation testing was conducted on 4/5/2011 and 4/6/2011 using the DOE Lung 

set # MFP-1-001 and CWI Realistic Torso phantom. The RMC-II counting stand and Table were 
mounted in the Accuscan II counter with the pins removed. The Realistic phantom was placed on the 
table with the shoulder of the phantom between the v-ridges on the counter rearwall. The phantom chest 
plate was installed and the detector housing aligned such that the top of the housing was positioned 
perpendicular to the junction of the phantom clavicle and sternum. This placed the center of the housing 
at the approximate midpoint of the phantom lungs. The validation counts were collected for the normal 
chest counting time of 10 minutes. The MFP-1-001 phantom contained the radionuclides Co-57, Co-60, 
Cs-134 and Cs-137. The lung set also contained Mn-54; however, the activity was well below minimum 
testing detection levels. The results of the validation testing is summarized in Appendix H with a Relative 
Bias of 0.3% to -3.6% and a Relative Precision of 1.1% to 18%. Testing results are within the acceptance 
criteria of ANSI/HPS N13.30-1996. 
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11. SUMMARY AND CONCLUSION 
Final review of all calibration and verification count results confirmed that the high energy lung 

calibration created on April 5, 2011 for the Accuscan II counter is satisfactory for counting high energy 
photons when the detectors are positioned in-accordance-with Reference 2 (top of the detector housing is 
perpendicular to the junction of the individual’s clavicle and sternum) – TEV-1273 - Basis for 
Positioning of the In Vivo Accuscan II Detectors. A summary of current calibration files for this 
counter geometry is shown in Table 1. 

The INLPLANTLIB.NLB nuclide library file is the default for high energy lung counting. 
Non-systematic and systematic errors for the in vivo system are described and quantified in Reference 3 - 
TEV-1275 (INL In Vivo System Counting Uncertainty). 

The overall percent (%) counting uncertainty using the Accuscan II for high energy lung counting is: 

( ) ( ) ( )218.0  26.7  2yuncertaint   counting %   LungEnergy  High  for    II)  (Accuscan  ty   Uncertain%  Total ++=
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Table 1. Calibration summary table. 
Facility: Idaho National Laboratory, Building HPDL CFA-1618 
Counting System: Accuscan II High Energy Lung Stationary Position 
Counter Arrangement: Accuscan II for High Energy Lung 

Detector Energy Calibration Date Time 
Accuscan II BE Detectors 04/05/2011 8:18 AM 
   
Efficiency Calibration:   

Detector Energy Calibration Date Time 
Accuscan II BE Detectors 04/05/2011 4:05 PM 
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Appendix A 
Source Certificate 

UCLL43AMEU & UCSL43AMEU 
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DOE Source Certificate I-125 BEA Thyroid 002 
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Appendix B 
Source Decay 

UCLL43AMEU & UCSL43AMEU Lung Set 

Reference Date Calibration date Decay Time in Days
5/24/1996 0:00 4/5/2011 0:00 5429.00

Radionuclide Half Life (days) Initial Activity (uCi) New Activity (uCi)
Eu-152 4946 0.5431 0.2538
Am-241 157760.3 1.2475 1.2181

Eu-152, Am-241 Source Decay 
Source ID - UCLL43AMEU, UCSL43AMEU

Accuscan II Calibration for High Energy Lung Geometry
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DOE Manufactured Lung Set # MFP-1-001 Decay 

DOE Manufactured Source MFP-1-001 
Reference 
Date 4/4/2011       
Current Date 4/5/2011       
Elapsed Time 1       
        
  Reference     Current  

Identity 
Energy 
(keV) 

Activity 
(nCi) 

Yield 
% T1/2  G/nCi Reference Activity  

    Days  GPS (nCi) 
        
Co-60 1173.2 161 99.9 1925 37 5.95E+03 1.61E+02
 1332.5 161 100 1925 37 5.96E+03 1.61E+02
        
Cs-137 661.7 398 85.1 10980.00 37 1.25E+04 3.98E+02
        
Cs-134 123 53.2 2.47 752.6 37 4.86E+01 5.32E+01
 475 53.2 1.46 752.6 37 2.87E+01 5.32E+01
 563 53.2 8.38 752.6 37 1.65E+02 5.32E+01
 604 53.2 97.6 752.6 37 1.92E+03 5.32E+01
 795.8 53.2 85.4 752.6 37 1.68E+03 5.32E+01
 801.9 53.2 8.73 752.6 37 1.72E+02 5.32E+01
        
Co-57 122.06 16.9 85.6 270.9 37 5.35E+02 1.69E+01
        
        
Mn-54 834.8 4.4 100 312.5 37 1.63E+02 4.40E+00
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Appendix C 
Energy/FWH and Low Tail Calibration Documentation 

Energy Calibration 
Calibration Information 

Calibration Title Energy Calibration (HE Lung) 4/5/2011 8:17 AM 
Calibration Date 4/5/2011 8:17:58 AM 
Performed By David Georgeson 
Count Used Calibration Count 4/4/2011 4:49 PM 
Is Default Yes 

Counter Information 

Counter Name Accuscan II 
Counter Location Battelle 

Detector Group Information 

Detector Group Name Left 
Calibration Source Am241/Eu152 CWI Lung Set 
Analysis Sequence File QCPEAKBE.ASF 
Nuclide Library  
Peak Search Library 

Energy Calibration Coefficients 

Energy =   - 0.236715 + 0.461979 * ch + 1.14186e-08 * ch^2 

FWHM =   1.22288 + 0.0195807 * E^1/2 
LOW TAIL =   0.864533 + 0.000833452 * E 

Energy Calibration Results Table 

Centroid Channel Centroid Error Energy (keV)
57.49 0.19 26.34

129.53 0.02 59.54
264.11 0.01 121.78
530.10 0.03 244.70
745.63 0.02 344.28
890.15 0.04 411.10
961.30 0.07 443.97

1686.35 0.06 778.00
1877.80 0.08 867.40
2086.97 0.05 964.10
2350.42 0.11 1086.00
2407.45 0.05 1112.00
2625.97 0.20 1213.00
2812.33 0.23 1299.00
3047.92 0.05 1408.00

 
Approved by:  
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Date:  
 

User: David Georgeson  
Energy Calibration 

Energy Calibration Results Table 

Energy (keV) FWHM Channels FWHM Error
26.34 2.61 0.47
59.54 3.07 0.04

121.78 3.14 0.02
244.70 3.21 0.07
344.28 3.38 0.04
411.10 3.09 0.06
443.97 3.80 0.14
778.00 3.75 0.12
867.40 4.07 0.17
964.10 4.11 0.10

1086.00 3.65 0.23
1112.00 4.28 0.12
1213.00 3.22 0.31
1299.00 4.00 0.49
1408.00 4.59 0.09

        
User: David Georgeson  
 
Energy Calibration 
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User: David Georgeson  
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Page 1 of 3 

Created 4/5/2011 8:55:43 AM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Energy Calibration 
Calibration Information 

Calibration Title Energy Calibration (HE Lung) 4/5/2011 8:13 AM  
Calibration Date 4/5/2011 8:13:56 AM 
Performed By David Georgeson 
Count Used Calibration Count 4/4/2011 4:49 PM 
Is Default Yes 

Counter Information 

Counter Name Accuscan II  
Counter Location Battelle 

Detector Group Information 

Detector Group Name Right  
Calibration Source Am241/Eu152 CWI Lung Set 
Analysis Sequence File QCPEAKBE.ASF 
Nuclide Library  
Peak Search Library 

Energy Calibration Coefficients 

Energy =   - 0.244432 + 0.461855 * ch + 3.89635e-08 * ch^2  

FWHM =   0.577324 + 0.0294204 * E^1/2  

LOW TAIL =   0.726181 - 0.000167099 * E  

Energy Calibration Results Table 
Centroid Channel Centroid Error Energy (keV)

57.61 0.09 26.34 
129.57 0.02 59.54 
264.23 0.01 121.78 
530.24 0.02 244.70 
745.81 0.01 344.28 
890.50 0.03 411.10 
961.61 0.03 443.97 

1686.55 0.04 778.00 
1878.09 0.04 867.40 
2087.36 0.03 964.10 
2350.75 0.16 1086.00 
2407.67 0.03 1112.00 
2626.15 0.23 1213.00 
2813.14 0.30 1299.00 
3048.21 0.04 1408.00 

 
Approved by:  
 
Date:  

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Energy Calibration  Created 4/5/2011 8:55:43 AM Page 2 of 3 

Energy Calibration Results Table 

Energy (keV) FWHM Channels FWHM Error TAIL Channels TAIL Error
26.34 1.61 0.27 0.72 0.37 
59.54 1.82 0.03 1.16 0.12 

121.78 1.97 0.02 1.67 0.18 
244.70 2.21 0.04 1.60 0.19 
344.28 2.39 0.02 2.09 0.18 
411.10 2.63 0.07 6.42 1.00 
443.97 2.46 0.06 1.49 0.20 
778.00 2.99 0.08 2.28 0.48 
867.40 2.85 0.08 2.04 0.48 
964.10 3.31 0.06 18.97 1.00 

1086.00 3.06 0.36 1.78 0.86 
1112.00 3.47 0.06 2.69 0.38 
1213.00 2.84 0.53 0.88 0.46 
1299.00 2.68 0.31 0.56 0.11 
1408.00 3.90 0.07 3.12 0.39 

                

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Energy Calibration  Created 4/5/2011 8:55:43 AM Page 3 of 3 

                

                

                

                

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Page 1 of 3 

Created 4/5/2011 8:55:43 AM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Energy Calibration 
Calibration Information 

Calibration Title Energy Calibration (HE Lung) 4/5/2011 8:13 AM 
Calibration Date 4/5/2011 8:13:56 AM 
Performed By David Georgeson 
Count Used Calibration Count 4/4/2011 4:49 PM 
Is Default Yes 

Counter Information 
Counter Name Accuscan II 
Counter Location Battelle 

Detector Group Information 

Detector Group Name Right 
Calibration Source Am241/Eu152 CWI Lung Set 
Analysis Sequence File QCPEAKBE.ASF 
Nuclide Library  
Peak Search Library 

Energy Calibration Coefficients 

Energy =   - 0.244432 + 0.461855 * ch + 3.89635e-08 * ch^2  

FWHM =   0.577324 + 0.0294204 * E^1/2 

LOW TAIL =   0.726181 - 0.000167099 * E  

Energy Calibration Results Table 
Centroid Channel Centroid Error Energy (keV)

57.61 0.09 26.34 
129.57 0.02 59.54 
264.23 0.01 121.78 
530.24 0.02 244.70 
745.81 0.01 344.28 
890.50 0.03 411.10 
961.61 0.03 443.97 

1686.55 0.04 778.00 
1878.09 0.04 867.40 
2087.36 0.03 964.10 
2350.75 0.16 1086.00 
2407.67 0.03 1112.00 
2626.15 0.23 1213.00 
2813.14 0.30 1299.00 
3048.21 0.04 1408.00 

Approved by:  

Date:  

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Energy Calibration  Created 4/5/2011 8:55:43 AM Page 2 of 3 

Energy Calibration Results Table 

Energy (keV) FWHM Channels FWHM Error TAIL Channels TAIL Error
26.34 1.61 0.27 0.72 0.37 
59.54 1.82 0.03 1.16 0.12 

121.78 1.97 0.02 1.67 0.18 
244.70 2.21 0.04 1.60 0.19 
344.28 2.39 0.02 2.09 0.18 
411.10 2.63 0.07 6.42 1.00 
443.97 2.46 0.06 1.49 0.20 
778.00 2.99 0.08 2.28 0.48 
867.40 2.85 0.08 2.04 0.48 
964.10 3.31 0.06 18.97 1.00 

1086.00 3.06 0.36 1.78 0.86 
1112.00 3.47 0.06 2.69 0.38 
1213.00 2.84 0.53 0.88 0.46 
1299.00 2.68 0.31 0.56 0.11 
1408.00 3.90 0.07 3.12 0.39 

                

User: David Georgeson  Database: InVivo Server: 127.0.0.1 

 
Energy Calibration  Created 4/5/2011 8:55:43 AM Page 3 of 3 
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User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Page 1 of 3 

Created 4/5/2011 8:56:19 AM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Energy Calibration 
Calibration Information 

Calibration Title Energy Calibration (HE Lung) 4/5/2011 8:18 AM  
Calibration Date 4/5/2011 8:19:05 AM 
Performed By David Georgeson 
Count Used Calibration Count 4/4/2011 4:49 PM 
Is Default Yes 

Counter Information 

Counter Name Accuscan II  
Counter Location Battelle 

Detector Group Information 

Detector Group Name Summed  
Calibration Source Am241/Eu152 CWI Lung Set 
Analysis Sequence File  
Nuclide Library Am241/Eu152 CWI Lung Set  
Peak Search Library Am241/Eu152 CWI Lung Set 

Energy Calibration Coefficients 

Energy =   - 0.0852164 + 0.461564 * ch + 1.38308e-07 * ch^2  

FWHM =   0.790531 + 0.0308963 * E^1/2  

LOW TAIL =   0.590587 + 0.000758722 * E  

Energy Calibration Results Table 

Centroid Channel Centroid Error Energy (keV)
57.59 0.09 26.34 

129.53 0.03 59.54 
264.16 0.02 121.78 
530.11 0.02 244.70 
745.63 0.02 344.28 
890.24 0.03 411.10 
961.37 0.03 443.97 

1686.31 0.02 778.00 
1877.81 0.05 867.40 
2087.02 0.03 964.10 
2350.40 0.12 1086.00 
2407.40 0.04 1112.00 
2625.58 0.14 1213.00 
2812.33 0.11 1299.00 
3047.92 0.02 1408.00 

Approved by:  

Date:  
User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Energy Calibration Results Table 

Energy (keV) FWHM Channels FWHM Error TAIL Channels TAIL Error
26.34 1.96 0.23 0.70 0.23 
59.54 2.37 0.06 1.42 0.18 

121.78 2.46 0.05 1.52 0.16 
244.70 2.75 0.04 1.84 0.19 
344.28 2.91 0.05 2.17 0.24 
411.10 2.99 0.06 6.12 1.00 
443.97 3.17 0.06 1.96 0.22 
778.00 3.47 0.05 2.58 0.26 
867.40 3.55 0.11 2.45 0.55 
964.10 3.77 0.05 5.69 1.00 

1086.00 3.46 0.27 2.74 1.62 
1112.00 3.93 0.08 2.55 0.25 
1213.00 4.34 0.32 3.36 2.44 
1299.00 3.89 0.24 3.81 6.09 
1408.00 4.33 0.04 3.83 0.32 

                

User: David Georgeson  Database: InVivo Server: 127.0.0.1 

 
Energy Calibration  Created 4/5/2011 8:56:19 AM Page 3 of 3 
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User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Appendix D 
Efficiency Calibration Documentation 

Page 1 of 5 

Created 4/26/2011 4:56:05 PM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Efficiency Calibration 
Calibration Information 

Calibration Title Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM  
Calibration Date 4/5/2011 4:03:37 PM 
Performed By David Georgeson 
Count Used Calibration Count 4/5/2011 2:02 PM 
Approved 4/7/2011 9:16:28 AM by David Georgeson  
Is Default Yes 
Is Multi Curve No 

Counter Information 

Counter Name Accuscan II  
Counter Location Battelle 
Counter Configuration Lung - High Energy 

Detector Group Information 

Detector Group Name Summed  
Calibration Source Am241/Eu152 CWI Lung Set 
Analysis Sequence File ROUNPPGE.ASF 
Nuclide Library Am241/Eu152 CWI Lung Set 
Peak Search Library Am241/Eu152 CWI Lung Set 

                 

                 

                 

                 

 
Approved by:  
 
Date:  
 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Efficiency Calibration  Created 4/26/2011 4:56:06 PM Page 2 of 5 

Efficiency Triplets 
Energy Efficiency Error Dual Difference Empirical Difference Linear Difference

2.634E+001 1.047E-003 1.464E-005 1.047E-003 0.03 % 1.047E-003 0.04 % 1.047E-003 0.00 % 
5.954E+001 1.275E-003 4.390E-006 1.275E-003 -0.02 % 1.275E-003 -0.02 % 1.275E-003 0.00 %
1.218E+002 1.595E-003 1.499E-005 1.589E-003 0.38 % 1.588E-003 0.39 % 1.593E-003 0.09 %
2.447E+002 1.105E-003 2.485E-005 1.151E-003 -4.18 % 1.151E-003 -4.17 % 1.143E-003 -3.41 %
3.443E+002 8.668E-004 8.175E-006 8.654E-004 0.17 % 8.653E-004 0.17 % 8.626E-004 0.49 %
4.111E+002 8.097E-004 5.015E-005 7.390E-004 8.74 % 7.390E-004 8.74 % 7.424E-004 8.32 %
4.440E+002 7.315E-004 3.472E-005 6.903E-004 5.63 % 6.903E-004 5.63 % 6.961E-004 4.85 % 
7.780E+002 4.318E-004 8.934E-006 4.382E-004 -1.48 % 4.382E-004 -1.47 % 4.446E-004 -2.95 %
8.674E+002 4.180E-004 2.106E-005 4.053E-004 3.04 % 4.052E-004 3.04 % 4.091E-004 2.12 %
9.641E+002 3.794E-004 7.380E-006 3.762E-004 0.84 % 3.762E-004 0.84 % 3.775E-004 0.50 %
1.086E+003 3.435E-004 7.133E-006 3.457E-004 -0.64 % 3.457E-004 -0.64 % 3.447E-004 -0.34 %
1.112E+003 3.373E-004 7.344E-006 3.399E-004 -0.76 % 3.399E-004 -0.76 % 3.385E-004 -0.36 %
1.408E+003 2.830E-004 4.676E-006 2.821E-004 0.30 % 2.821E-004 0.30 % 2.815E-004 0.52 %

Dual 
ln(eff) = 125.58 - 132.962 * ln(E) + 51.6697 * (ln(E))^2 - 9.71828 * (ln(E))^3 + 0.887749 * (ln(E))^4 - 
0.0316986 * (ln(E))^5 
where E = Energy in keV 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Interpolated 
 

                 

                 

                 

                 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Linear 
log(eff) = - 0.000149837 * E - 3.48852 + 226.571 / E - 24386.4 / E^2 + 999396 / E^3 - 1.32987e+07 / 
E^4 

                 

                 

                 

                 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Empirical 
ln(eff) = - 7.6726 + 0.751366 * x + 0.143931 * x^2 + 0.0741517 * x^3 - 0.154391 * x^4 + 0.0316986 * 
x^5 
 where x = ln( 717.17 / E ) 

                 

                 

                 

                 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Appendix E 
High Energy Lung Calibration Count Reanalysis 

Summary 

Nuclide Expected
Energy Energy Activity Count Results Relative 
(keV) keV (nCi) (nCi) Bias
Am-241 26.44 1218.1 1242 0.02

59.69 1218.1 1256.6 0.03
Eu-152 121.84 253.78 256.6 0.01

244.61 253.78 245.9 -0.03
344.18 253.78 257.1 0.01
410.97 253.78 265.9 0.05
443.78 253.78 267.9 0.06
778.69 253.78 250.9 -0.01
867.1 253.78 263.4 0.04

963.82 253.78 254.9 0
1085.67 253.78 251.5 -0.01
1111.89 253.78 248.7 -0.02
1408.06 253.78 254.4 0

Average 0.011538

Efficiency Calibration Time: 4/5/2011 4:05 PM
Count Type/Live Time: 7226.91 seconds
Count Start Times:

Reanalysis of the Calibration Count 
Arrangement/Geometry: High Energy Lung 

Energy Calibration Time: 4/5/2011 8:18 AM 

 4/5/2011 2:02 PM

Analysis Library: Am241/Eu152 CWI Lung Set.NLB   
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Page 1 of 6 

Created 4/27/2011 9:25:21 AM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Analysis Report - Calibration Count 4/5/2011 2:02 PM 
COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Calibration Count 
Comment         
Intake Date         
Acquisition Started 4/5/2011 2:02:02 PM 
Acquisition Time 7226.91 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count 
Rate Live Time Analyzed Analyzed Date File Name  

Left 80.44 1 - 4096 7200.0 Yes 4/5/2011 2:01:56 PM b35455fe1401.cnf  
Right 83.42 1 - 4096 7200.0 Yes 4/5/2011 2:01:56 PM 44abf7001401.cnf  
Summed 0.00 1 - 4096 7200.0 Yes 4/27/2011 9:25:00 AM 0514db5c1401.cnf  
                                     

                                    

                                    

 
Primary Review by:  Secondary Review by:

 
Date:  Date: 

 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Calibration Count 4/5/2011 2:02 PM  Created 4/27/2011 9:25:21 AM Page 2 of 6 

DETECTOR GROUP INFORMATION 

Detector Group Name Left  
Detector Group Configuration Lung Screening 
Analysis Date 4/5/2011 2:01:56 PM 
Energy Calibration  
Efficiency Calibration 

 Multi Curve 
Source Distribution Lung 
Analysis Sequence File QCPEAKBE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification          
 Nuclide Identification Library          
 Tentative NID Library          
 Peak Search Library          
 Analysis Limits (channels) 100 - 4095   
 Energy Tolerance (FWHM) 0.40   
Comment          
PEAK SEARCH RESULTS FOR Accuscan II <Left> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

F 1 108.12 49.71 2.08E+003 2.56E+004 Unknown   100.00  
F 2 129.50 59.59 7.31E+004 2.32E+004 Unknown   100.00  
F 3 264.14 121.79 1.52E+004 8.98E+003 Unknown   100.00  
F 4 530.00 244.62 2.80E+003 2.70E+003 Unknown   100.00  
F 5 745.65 344.24 7.70E+003 1.14E+003 Unknown   100.00  
F 6 796.44 367.71 2.24E+002 7.03E+002 Unknown   100.00  
F 7 890.29 411.07 5.64E+002 8.11E+002 Unknown   100.00  
F 8 961.43 443.93 7.56E+002 6.63E+002 Unknown   100.00  
F 9 1686.45 778.90 1.91E+003 4.52E+002 Unknown   100.00  
F 10 1877.88 867.34 5.96E+002 3.68E+002 Unknown   100.00  
F 11 2087.03 963.98 1.85E+003 2.47E+002 Unknown   100.00  
F 12 2350.58 1085.75 1.06E+003 3.40E+002 Unknown   100.00  
F 13 2407.37 1111.98 1.53E+003 2.86E+002 Unknown   100.00  
F 14 2625.26 1212.66 1.38E+002 1.40E+002 Unknown   100.00  
F 15 2812.42 1299.13 1.88E+002 6.15E+001 Unknown   100.00  
F 16 3047.97 1407.97 1.94E+003 6.77E+001 Unknown   100.00  
F 17 3162.47 1460.87 2.69E+002 7.77E+001 Unknown   100.00  

For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region       
   m = Other peak in a multiplet region       
   F = Fitted singlet       
                                       

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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DETECTOR GROUP INFORMATION 

Detector Group Name Right  
Detector Group Configuration Lung Screening 
Analysis Date 4/5/2011 2:01:56 PM 
Energy Calibration  
Efficiency Calibration 

 Multi Curve 
Source Distribution Lung 
Analysis Sequence File QCPEAKBE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification          
 Nuclide Identification Library          
 Tentative NID Library          
 Peak Search Library          
 Analysis Limits (channels) 100 - 4095   
 Energy Tolerance (FWHM) 0.40   
Comment          
PEAK SEARCH RESULTS FOR Accuscan II <Right> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

F 1 129.55 59.59 7.46E+004 1.46E+004 Unknown   100.00  
F 2 264.22 121.79 1.54E+004 5.59E+003 Unknown   100.00  
F 3 530.27 244.67 2.91E+003 1.67E+003 Unknown   100.00  
F 4 745.83 344.24 7.80E+003 8.75E+002 Unknown   100.00  



 

73 

F 5 796.65 367.72 2.41E+002 5.92E+002 Unknown   100.00  
F 6 890.47 411.06 5.37E+002 6.35E+002 Unknown   100.00  
F 7 961.68 443.95 7.01E+002 5.89E+002 Unknown   100.00  
F 8 1686.74 778.90 1.86E+003 3.38E+002 Unknown   100.00  
F 9 1878.07 867.29 5.88E+002 4.16E+002 Unknown   100.00  
F 10 2087.42 964.01 1.83E+003 2.25E+002 Unknown   100.00  

                        
User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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PEAK SEARCH RESULTS FOR Accuscan II <Right> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

M 11 2351.06 1085.82 1.14E+003 1.49E+002 Unknown   100.00  
m 12 2359.42 1089.68 2.06E+002 1.89E+002 Unknown   100.00  
F 13 2407.79 1112.03 1.50E+003 2.24E+002 Unknown   100.00  
F 14 2626.12 1212.91 1.76E+002 1.12E+002 Unknown   100.00  
F 15 2812.93 1299.23 1.79E+002 6.25E+001 Unknown   100.00  
F 16 3048.57 1408.12 1.94E+003 8.45E+001 Unknown   100.00  
F 17 3162.79 1460.90 2.88E+002 7.21E+001 Unknown   100.00  

For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region       
   m = Other peak in a multiplet region       
   F = Fitted singlet       

 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed  
Detector Group Configuration Lung Screening 
Analysis Date 4/27/2011 9:25:00 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 



 

75 

Nuclide Identification          
 Nuclide Identification Library Am241/Eu152 CWI Lung Set 

 Tentative NID Library Am241/Eu152 CWI Lung Set 

 Peak Search Library Am241/Eu152 CWI Lung Set 

 Analysis Limits (channels) 40 - 4095   
 Energy Tolerance (FWHM) 1.20   
Comment          
User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

 1 45.85 21.08 5.71E+002 6.96E+003 Unknown 1.527294E+
000

 100.00  
M 2 57.47 26.44 8.29E+003 7.74E+003 Am-241 1.241986E+

003
1.99 % 2.40  

m 3 65.33 30.07 1.75E+003 1.13E+004 Unknown 6.689168E+
000

 100.00  
M 4 79.65 36.68 4.52E+003 2.68E+004 Unknown 1.713211E+

001
 100.00  

m 5 86.83 39.99 3.75E+004 4.27E+004 Unknown 1.378703E+
002

 100.00  
M 6 98.91 45.57 7.63E+003 3.92E+004 Unknown 2.631127E+

001
 100.00  

m 7 107.47 49.52 3.31E+003 6.13E+004 Unknown 1.089826E+
001

 100.00  
 8 129.51 59.69 1.48E+005 3.44E+004 Am-241 1.215659E+

003
0.52 % 35.70  

 9 264.14 121.84 3.08E+004 1.37E+004 EU-152 2.565976E+
002

1.45 % 28.40  
 10 530.07 244.61 5.65E+003 3.79E+003 EU-152 2.458505E+

002
3.11 % 7.49  

 11 745.70 344.18 1.58E+004 1.74E+003 EU-152 2.570705E+
002

1.38 % 26.60  
 12 796.56 367.67 3.74E+002 1.42E+003 Unknown 1.718182E+

000
 100.00  

 13 890.33 410.97 1.15E+003 1.44E+003 EU-152 2.648766E+
002

7.47 % 2.21  
 14 961.39 443.78 1.53E+003 1.20E+003 EU-152 2.678836E+

002
5.39 % 3.11  

 15 1221.52 563.93 3.18E+002 1.11E+003 Unknown 2.123933E+
000

 100.00  
 16 1469.08 678.29 2.18E+002 6.50E+002 Unknown 1.685309E+

000
 100.00  

 17 1491.10 688.46 3.17E+002 9.26E+002 Unknown 2.477440E+
000

 100.00  
 18 1557.36 719.07 1.08E+002 6.56E+002 Unknown 8.741767E-

001
 100.00  

 19 1686.41 778.69 3.81E+003 8.08E+002 EU-152 2.509298E+
002

2.56 % 13.00  
 20 1822.56 841.60 1.20E+002 5.68E+002 Unknown 1.091253E+

000
 100.00  

 21 1877.75 867.10 1.18E+003 8.03E+002 EU-152 2.633928E+
002

6.08 % 4.16  
 22 1990.44 919.18 9.74E+001 3.74E+002 Unknown 9.402959E-

001
 100.00  

 23 2087.04 963.82 3.70E+003 5.12E+002 EU-152 2.548510E+
002

2.40 % 14.50  
 24 2176.36 1005.10 1.92E+002 4.42E+002 Unknown 1.978180E+

000
 100.00  

M 25 2350.69 1085.67 2.36E+003 3.19E+002 EU-152 2.515171E+
002

2.31 % 10.20  
m 26 2358.89 1089.46 4.06E+002 3.42E+002 Unknown 4.418480E+

000
 100.00  

 27 2407.42 1111.89 3.05E+003 5.11E+002 EU-152 2.486969E+
002

2.64 % 13.55  
 28 2625.59 1212.75 3.02E+002 2.96E+002 Unknown 3.553563E+

000
 100.00  

 29 2812.20 1299.02 3.49E+002 1.77E+002 Unknown 4.340987E+
000

 100.00  
 30 3048.02 1408.06 3.99E+003 1.17E+002 EU-152 2.542381E+

002
2.33 % 20.90  

 31 3162.42 1460.95 6.27E+002 1.41E+002 Unknown 8.631526E+
000

 100.00  
 32 3308.00 1528.28 3.68E+001 4.92E+001 Unknown 5.281573E-

001
 100.00  

 33 3820.02 1765.11 7.85E+001 4.85E+001 Unknown 1.319411E+
000

 100.00  
For unknown peaks we assume yield to be 100% and no decay correction is performed. 
   M = First peak in a multiplet region       
   m = Other peak in a multiplet region       
   F = Fitted singlet       
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NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) Action Level 1 Action Level 2 MDA (nCi)   

 EU-152 0.999 2.545804E+00
2

0.70 % 
Not Performed Not Performed 

3.770E+000   
 Am-241 0.999 1.217271E+00

3
0.50 % 8.264E+000   

                                       

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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 ? = Nuclide is part of an undetermined solution  

X = Nuclide rejected by the interference analysis 
@ = Nuclide contains energy lines not used in Weighted Mean Activity 
! = Nuclide was corrected for parent/daughter 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)  

+ EU-152 121.78 * 28.40 5.7831E+000 3.7696E+000 2.5660E+002 

+ 244.70 * 7.49 1.5430E+001 2.4585E+002 

+ 344.28 * 26.60 4.3428E+000 2.5707E+002 

+ 411.10 * 2.21 4.1981E+001 2.6488E+002 

+ 443.97 * 3.11 2.9096E+001 2.6788E+002 

+ 778.90 * 13.00 9.5153E+000 2.5093E+002 

+ 867.40 * 4.16 3.2034E+001 2.6339E+002 

+ 964.13 * 14.50 8.1094E+000 2.5485E+002 

+ 1086.00 * 10.20 6.2626E+000 2.5152E+002 

+ 1112.12 * 13.55 9.6235E+000 2.4870E+002 

+ 1408.01 * 20.90 3.7696E+000 2.5424E+002 

+ Am-241 26.30 * 2.40 4.3428E+001 8.2644E+000 1.2420E+003 

+ 59.54 * 35.70 8.2644E+000 1.2157E+003 

 + = Nuclide Identified during the nuclide identification  
* = Energy Line found in the spectrum 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Accuscan II High Energy Lung Calibration Verification 
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Appendix F 
Accuscan-Ii High Energy Lung Calibration Verification 

Page 1 of 2 

Created 4/26/2011 4:35:40 PM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Efficiency Verification 
Calibration Information 

Calibration Title  Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM  
Calibration Date 4/5/2011 4:03:37 PM 
Operator Name David Georgeson 
Detector Group Summed 
Detector Group Lung Screening 
Source Distribution Lung 

Counter Information 

Counter Name  Accuscan II  
Counter Location Battelle 
Counter  Lung - High Energy 

Count List 

Num  Date  Name 
1 4/6/2011 Verification Count 4/6/2011 11:57 AM (1/5) 
2 4/6/2011 Verification Count 4/6/2011 11:57 AM (2/5) 
3 4/6/2011 Verification Count 4/6/2011 11:57 AM (3/5) 
4 4/6/2011 Verification Count 4/6/2011 11:57 AM (4/5) 
5 4/6/2011 Verification Count 4/6/2011 11:57 AM (5/5) 

                      

                      

                      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Efficiency Verification  Created 4/26/2011 4:35:40 PM Page 2 of 2 

Source Certificate  Am241/Eu152 CWI Lung Set 

Nuclide Energy 
Certificate 

Activity 
(g/s) 

Half Life Count 1 Count 2 Count 3 Count 4 Count 5 
Relative 

Bias 
(%) 

Relative 
Precision 

(%) 

 

Am-241 26.34 1110.00 432.19 y 
1016.09 1145.33 1307.94 1073.65 1154.98 

5.14 % 9.06 %  
1083.84 1083.84 1083.84 1083.84 1083.84 

Am-241 59.54 16500.00 432.19 y 
16413.18 16023.05 16366.68 16520.87 16322.24 

1.35 % 1.03 %  
16111.21 16111.21 16111.21 16111.20 16111.20 

EU-152 121.83 5710.00 4946.22 d 
2641.94 2646.89 2518.99 2837.34 2652.13 

-0.31 % 3.82 %  
2667.67 2667.67 2667.66 2667.66 2667.65 

EU-152 244.70 1510.00 4946.22 d 
836.12 744.21 679.54 695.02 608.73 

1.03 % 10.69 %  
705.46 705.46 705.46 705.46 705.46 

EU-152 344.28 5350.00 4946.22 d 
2460.29 2579.14 2169.32 2454.12 2378.46 

-3.65 % 5.43 %  
2499.48 2499.48 2499.48 2499.47 2499.47 

EU-152 411.10 444.00 4946.22 d 
151.16 268.12 265.65 168.20 172.47 

-1.12 % 24.56 %  
207.43 207.43 207.43 207.43 207.43 

EU-152 443.97 625.00 4946.22 d 
232.98 339.83 283.14 364.50 305.83 

4.54 % 15.63 %  
292.00 292.00 291.99 291.99 291.99 

EU-152 778.00 2610.00 4946.22 d 
1389.23 998.63 1182.95 1345.13 1284.97 

1.71 % 11.41 %  
1219.37 1219.37 1219.37 1219.37 1219.37 

EU-152 867.40 836.00 4946.22 d 
371.09 253.38 412.66 428.77 296.17 

-9.77 % 17.28 %  
390.57 390.57 390.57 390.57 390.57 

EU-152 964.10 2910.00 4946.22 d 
1516.45 1431.85 1376.08 1396.82 1305.95 

3.38 % 5.08 %  
1359.53 1359.53 1359.53 1359.52 1359.52 

EU-152 1086.00 2050.00 4946.22 d 
808.41 907.99 698.91 772.01 892.63 

-14.80 % 8.09 %  
957.75 957.74 957.74 957.74 957.74 

EU-152 1112.00 2720.00 4946.22 d 
1177.78 1206.34 1325.15 1123.22 1067.97 

-7.14 % 6.82 %  
1270.77 1270.76 1270.76 1270.76 1270.76 

EU-152 1408.00 4200.00 4946.22 d 
1976.29 2032.22 2067.48 2005.11 1839.92 

1.12 % 3.98 %  
1962.21 1962.21 1962.21 1962.20 1962.20 

     |xbar| = 4.23 % 9.45 %  
For each count, the number on the top is the observed activity and the number on the bottom is the expected activity. 

References: 
Draft American National Standard, Performance Criteria for Radiobioassay, ANSI N13.30 
Certificate of Calibration, Standard Radionuclide Source, Analytics 
                      

                      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Appendix G 
 

MDA Determination 
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Appendix G 
MDA Determination 

1.  
2.  
3.  

Where:

Nuclide Count #1 Count #2 Count #3 Average MDA
nCi nCi nCi nCi

K-40 42.501 50.186 4.641 32.4
Cr-51 16.81 15.347 14.957 15.7
Mn-54 2.207 2.207 2.0673 2.2
Co-57 3.2975 3.1373 3.0256 3.2
Co-58 2.6436 2.4218 2.3016 2.5
Fe-59 4.4446 3.757 3.2915 3.8
Co-60 1.9839 1.8735 1.6957 1.9
Zn-65 3.77664 6.2281 5.9488 5.3
Nb-95 2.199 1.8024 2.0767 2.0
Zr-95 3.9342 3.4803 3.4803 3.6
Ru-106 23.623 24.415 24.415 24.2
Ag-110m 1.8338 2.6492 2.5633 2.3
I-131 2.4636 2.4197 2.5067 2.5
I-133 1.9027 2.4317 2.2709 2.2
Cs-134 1.8758 1.761 2.6834 2.1
Cs-137 2.8555 3.304 2.6524 2.9
Ba-140 6.9931 9.5074 8.2184 8.2
La-140 1.8059 2.3195 1.8059 2.0
Ce-141 5.0959 5.4244 5.2862 5.3
Ce-144 23.401 25.41 25.596 24.8
Eu-152 8.01 6.6483 6.2201 7.0

MDA Calculated From Phantom Data

MDA = (4.65Sb + 3)/KT

Sb = Standard deviation of the blank phantom counts = SQRT 
(gross rate (CPS) xroutine counting time)
K = Efficiency X Abundance X 37 Bq/nCi

4/6/11 4:13 PM
4/6/11 4:25 PM
4/6/11 4:36 PM

T = Routine counting time in seconds = 600 seconds

Efficiency Calibration Time:  4/5/2011 4:05 PM 
Count Live Time:  600 Seconds
Count Start Times:

MDA Calculations for High Energy Lung
Arrangement Geometry: High Energy Lung 
Analysis Library: INLPLANTLIB.NLB
Energy Calibration Time: 4/5/2011 8:18 AM
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Page 1 of 4 

Created 4/26/2011 4:44:46 PM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)          
Weight (lb)          
Chest Wall Thickness (cm)          
                                       

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency         
Comment Lung MDA Count #1 
Intake Date         
Acquisition Started 4/6/2011 4:13:10 PM 
Acquisition Time 601.47 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count 
Rate Live Time Analyze

d Analyzed Date File Name  

Left 16.12 1 - 4096 600.0 No  ef0a51021613.cnf  
Right 17.30 1 - 4096 600.0 No  aac71c231613.cnf  
Summed 33.37 1 - 4096 600.0 Yes 4/6/2011 4:13:01 PM 5b8312b31613.cnf  
                                       

                                       

 
Primary Review by:  Secondary Review by:

 
Date:  Date: 

 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:44:46 PM Page 2 of 4 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed  
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 4:13:01 PM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification          
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095   
 Energy Tolerance (FWHM) 1.20   
Comment          
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

 1 3162.11 1460.82 5.25E+001 6.50E+000 K-40 8.121071E+001 17.19 % 10.67  
For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region       
   m = Other peak in a multiplet region       
   F = Fitted singlet       

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) Action Level 1 Action Level 2 MDA (nCi)   

 K-40 1.000 8.121071E+001 17.19 % Not Performed Not Performed 4.250E+001   
  ? = Nuclide is part of an undetermined solution       
  X = Nuclide rejected by the interference analysis       
  @ = Nuclide contains energy lines not used in Weighted Mean Activity       
  ! = Nuclide was corrected for parent/daughter       

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

+ K-40 1460.81 * 10.67 4.2501E+001 4.2501E+001 8.1211E+001      
 CR-51 320.08  9.83 1.6810E+001 1.6810E+001 -3.3864E+000      
 MN-54 834.83  99.97 2.2070E+000 2.2070E+000 -8.9644E-001      
 CO-57 122.06  85.51 3.2975E+000 3.2975E+000 -1.9838E-001      
 136.48  10.60 2.3105E+001 -1.1639E+001      
 CO-58 810.76  99.40 2.6436E+000 2.6436E+000 2.0342E-001      
 FE-59 142.65  1.03 2.3890E+002 4.4446E+000 2.8436E+001      
 192.34  3.11 6.8361E+001 -2.1492E+001      
 1099.22  56.50 4.4446E+000 -4.6520E-001      
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 1291.56  43.20 6.5678E+000 5.1558E-001      
 CO-60 1173.22  100.00 1.9839E+000 1.9839E+000 -6.8933E-002      
 1332.49  100.00 2.4602E+000 -4.1886E-001      
 ZN-65 1115.52  50.75 3.7664E+000 3.7664E+000 -1.5704E+000      
 NB-95 765.79  99.81 2.1990E+000 2.1990E+000 -6.0447E-001      
 ZR-95 724.18  43.70 5.5354E+000 3.9342E+000 -3.8537E-001      
 756.72  55.30 3.9342E+000 -2.7321E-001      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:44:46 PM Page 3 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

 RU-106 621.84  9.80 2.3623E+001 2.3623E+001 7.4155E+000      
 1050.47  1.73 1.1878E+002 2.5737E+001      
 AG-110M 446.80  3.64 6.2256E+001 1.8338E+000 -1.6419E+001      
 620.35  2.77 8.3417E+001 7.8075E+000      
 657.75  94.40 1.8338E+000 -5.0383E-001      
 677.61  10.68 2.5434E+001 2.4953E+000      
 686.99  6.47 2.9537E+001 -7.4467E+000      
 706.67  16.68 1.5326E+001 1.1917E+000      
 744.26  4.64 3.0857E+001 -6.4329E+000      
 763.93  22.28 1.0348E+001 9.1058E-001      
 818.02  7.30 3.1539E+001 1.3689E+000      
 884.67  72.60 3.3538E+000 -2.9113E-002      
 937.48  34.20 6.5604E+000 -5.1500E-001      
 1384.27  24.26 9.3312E+000 -5.4037E-001      
 1475.76  3.97 4.0190E+001 -1.4689E+001      
 1505.00  13.06 1.2444E+001 0.0000E+000      
 1562.27  1.18 1.4288E+002 -5.2223E+001      
 I-131 80.18  2.62 1.2173E+002 2.4636E+000 -6.9453E+000      
 284.30  6.05 2.9737E+001 1.0409E+001      
 364.48  81.20 2.4636E+000 1.3747E-001      
 636.97  7.26 2.4824E+001 -3.8246E+000      
 722.89  1.80 1.3421E+002 1.6965E+001      
 I-133 529.87  86.30 1.9027E+000 1.9027E+000 -3.0830E-001      
 875.33  4.47 5.6887E+001 9.8727E+000      
 CS-134 475.35  1.46 1.4287E+002 1.8758E+000 -2.2047E+001      
 563.23  8.38 2.8747E+001 4.7450E+000      
 569.32  15.43 1.5751E+001 4.3228E+000      
 604.70  97.60 1.8758E+000 -6.5132E-002      
 795.84  85.40 2.1666E+000 3.6713E-001      
 801.93  8.73 3.2147E+001 6.9899E+000      
 1038.57  1.00 2.5744E+002 -1.2620E+001      
 1167.94  1.80 1.7348E+002 1.7810E+001      
 1365.15  3.04 6.2894E+001 -5.3690E+001      
 CS-137 661.65  85.12 2.8555E+000 2.8555E+000 2.6726E-001      
 BA-140 162.64  6.70 3.7456E+001 6.9931E+000 4.7712E+000      
 304.84  4.50 4.1816E+001 1.3718E+001      
 423.70  3.20 5.2260E+001 3.3110E+000      
 437.55  2.00 8.8916E+001 -3.2670E+001      
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 537.32  25.00 6.9931E+000 -1.6923E+000      
 LA-140 328.77  20.50 8.5857E+000 1.8059E+000 2.7428E-001      
 432.53  2.94 5.9868E+001 1.0921E+001      
 487.03  45.50 5.1518E+000 1.3401E+000      
 751.79  4.40 3.2785E+001 -6.4552E+000      
 815.85  23.50 9.7791E+000 -1.9807E-001      
 867.82  5.63 3.1898E+001 -5.9245E+000      
 919.63  2.88 7.1209E+001 -1.4077E+001      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:44:46 PM Page 4 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)  

 LA-140 925.24  7.09 2.9048E+001 1.8059E+000 -3.2815E+000 

 1596.49  95.49 1.8059E+000 1.8858E-001 

 CE-141 145.44  48.40 5.0959E+000 5.0959E+000 7.1776E-002 

 CE-144 80.11  1.60 1.9941E+002 2.3401E+001 -1.1377E+001 

 133.54  10.80 2.3401E+001 1.2105E-001 

 EU-152 121.78  28.40 1.0016E+001 8.0100E+000 4.8692E+000 

 244.69  7.49 2.5366E+001 -1.5236E+000 

 344.27  26.50 8.0100E+000 -3.5716E-001 

 411.11  2.21 9.5256E+001 1.7387E+001 

 443.98  3.11 6.6431E+001 -1.0159E+001 

 778.89  12.74 1.6473E+001 1.6151E+000 

 867.32  4.16 4.3153E+001 -1.0019E+001 

 964.01  14.40 1.5889E+001 3.2568E+000 

 1085.78  10.00 2.4894E+001 3.2569E+000 

 1112.02  13.30 2.1522E+001 4.3592E+000 

 1407.95  20.70 9.4862E+000 -1.9281E+000 

 + = Nuclide Identified during the nuclide identification  
* = Energy Line found in the spectrum 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Page 1 of 4 

Created 4/26/2011 4:45:46 PM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)          
Weight (lb)          
Chest Wall Thickness (cm)          
                                       

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency         
Comment Lung MDA Count #2 
Intake Date         
Acquisition Started 4/6/2011 4:25:09 PM 
Acquisition Time 601.35 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count Rate 
Range Live Time Analyzed Analyzed Date File Name  

Right 17.65 1 - 4096 600.0 No  7bf99bdf1625.cnf  
Left 15.93 1 - 4096 600.0 No  d129dcf51625.cnf  
Summed 33.57 1 - 4096 600.0 Yes 4/6/2011 4:25:01 

PM
7ba6552a1625.cnf  

                                      

                                      

 
Primary Review by:  Secondary Review by:

 
Date:  Date: 

 
User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:45:46 PM Page 2 of 4

DETECTOR GROUP INFORMATION 

Detector Group Name Summed  
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 4:25:01 PM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification          
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095   
 Energy Tolerance (FWHM) 1.20   
Comment          
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error (1SD) Yield 
(%) 

 

 1 3161.97 1460.75 3.85E+001 9.51E+000 K-40 5.953245E+0
01

23.13 % 10.67  
For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region       
   m = Other peak in a multiplet region       
   F = Fitted singlet       

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) Action Level 1 Action Level 2 MDA (nCi)   

 K-40 1.000 5.953245E+001 23.13 % Not Performed Not Performed 5.019E+001   
  ? = Nuclide is part of an undetermined solution       
  X = Nuclide rejected by the interference analysis       
  @ = Nuclide contains energy lines not used in Weighted Mean Activity       
  ! = Nuclide was corrected for parent/daughter       

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

+ K-40 1460.81 * 10.67 5.0186E+001 5.0186E+001 5.9532E+001      
 CR-51 320.08  9.83 1.5347E+001 1.5347E+001 -1.9591E+000      
 MN-54 834.83  99.97 2.2070E+000 2.2070E+000 -3.7867E-001      
 CO-57 122.06  85.51 3.1373E+000 3.1373E+000 5.0330E-001      
 136.48  10.60 2.4432E+001 -2.2843E+000      
 CO-58 810.76  99.40 2.4218E+000 2.4218E+000 2.1311E-001      
 FE-59 142.65  1.03 2.4776E+002 3.7570E+000 2.4033E+001      
 192.34  3.11 6.7599E+001 2.1597E+001      
 1099.22  56.50 3.7570E+000 1.1630E-001      
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 1291.56  43.20 4.9461E+000 -1.1457E+000      
 CO-60 1173.22  100.00 2.8123E+000 1.8735E+000 7.3857E-001      
 1332.49  100.00 1.8735E+000 -3.8079E-001      
 ZN-65 1115.52  50.75 6.2281E+000 6.2281E+000 2.8791E-001      
 NB-95 765.79  99.81 1.8024E+000 1.8024E+000 -1.2217E+000      
 ZR-95 724.18  43.70 5.7518E+000 3.4803E+000 2.2311E+000      
 756.72  55.30 3.4803E+000 -1.8214E-001      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 

  



 

94 

Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:45:46 PM Page 3 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

 RU-106 621.84  9.80 2.4415E+001 2.4415E+001 4.4221E-001      
 1050.47  1.73 1.5000E+002 3.3091E+001      
 AG-110M 446.80  3.64 5.1317E+001 2.6492E+000 1.3159E+001      
 620.35  2.77 8.3417E+001 -1.4414E+000      
 657.75  94.40 2.6492E+000 5.0383E-001      
 677.61  10.68 1.7705E+001 -2.1079E+000      
 686.99  6.47 3.2910E+001 -4.7462E+000      
 706.67  16.68 1.4236E+001 1.7475E+000      
 744.26  4.64 4.6317E+001 -1.0185E+001      
 763.93  22.28 9.8342E+000 9.1058E-001      
 818.02  7.30 2.5852E+001 -1.4164E+001      
 884.67  72.60 2.9669E+000 8.1516E-001      
 937.48  34.20 7.0036E+000 1.1771E+000      
 1384.27  24.26 1.0474E+001 -8.1056E-002      
 1475.76  3.97 5.1622E+001 5.2461E+000      
 1505.00  13.06 1.8700E+001 -7.7972E+000      
 1562.27  1.18 2.1471E+002 1.4921E+001      
 I-131 80.18  2.62 1.2795E+002 2.4197E+000 9.8526E+000      
 284.30  6.05 2.9317E+001 9.1842E+000      
 364.48  81.20 2.4197E+000 3.0751E-001      
 636.97  7.26 3.5661E+001 -3.7268E+000      
 722.89  1.80 1.1684E+002 -2.0285E+000      
 I-133 529.87  86.30 2.4317E+000 2.4317E+000 -1.2521E+000      
 875.33  4.47 5.6887E+001 1.4739E+001      
 CS-134 475.35  1.46 1.2231E+002 1.7610E+000 7.1166E+000      
 563.23  8.38 2.7177E+001 -5.1231E+000      
 569.32  15.43 1.4890E+001 1.1507E+000      
 604.70  97.60 2.1546E+000 3.4737E-001      
 795.84  85.40 1.7610E+000 -1.2034E+000      
 801.93  8.73 3.1028E+001 4.8142E+000      
 1038.57  1.00 1.5523E+002 -4.1016E+001      
 1167.94  1.80 1.2329E+002 1.3358E+001      
 1365.15  3.04 9.7705E+001 3.0680E+001      
 CS-137 661.65  85.12 3.3034E+000 3.3034E+000 4.2762E-001      
 BA-140 162.64  6.70 3.5275E+001 9.5074E+000 3.1119E+000      
 304.84  4.50 3.6632E+001 7.3680E+000      
 423.70  3.20 5.7335E+001 3.9131E+000      
 437.55  2.00 8.6033E+001 9.6628E+000      
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 537.32  25.00 9.5074E+000 7.9485E-001      
 LA-140 328.77  20.50 8.9064E+000 2.3195E+000 8.0642E-001      
 432.53  2.94 7.3399E+001 -2.2673E+000      
 487.03  45.50 4.5561E+000 -8.5998E-001      
 751.79  4.40 5.4213E+001 1.1392E+000      
 815.85  23.50 1.0773E+001 5.8856E-001      
 867.82  5.63 3.7735E+001 6.5828E+000      
 919.63  2.88 7.1209E+001 -5.6309E+000      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:45:46 PM Page 4 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)  

 LA-140 925.24  7.09 3.7291E+001 2.3195E+000 1.2944E+001 

 1596.49  95.49 2.3195E+000 -4.7145E-001 

 CE-141 145.44  48.40 5.4244E+000 5.4244E+000 1.3594E-001 

 CE-144 80.11  1.60 2.0959E+002 2.5410E+001 1.6140E+001 

 133.54  10.80 2.5410E+001 7.4528E+000 

 EU-152 121.78  28.40 9.3976E+000 6.6483E+000 -2.9954E-001 

 244.69  7.49 2.4353E+001 -1.0519E+001 

 344.27  26.50 6.6483E+000 6.4288E-001 

 411.11  2.21 9.1388E+001 -1.3790E+001 

 443.98  3.11 6.3178E+001 9.3174E+000 

 778.89  12.74 1.5431E+001 1.0767E+000 

 867.32  4.16 5.7708E+001 2.1373E+001 

 964.01  14.40 2.2955E+001 8.1964E+000 

 1085.78  10.00 2.6575E+001 -8.8403E+000 

 1112.02  13.30 1.6094E+001 -1.6191E+000 

 1407.95  20.70 1.3654E+001 2.0052E+000 

 + = Nuclide Identified during the nuclide identification  
* = Energy Line found in the spectrum 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Page 1 of 4 

Created 4/26/2011 4:46:14 PM 

Idaho Falls Id. 

Battelle Energy Alliance LLC 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)         
Weight (lb)         
Chest Wall Thickness (cm)         
                                       

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency        
Comment Lung MDA Count #3 
Intake Date        
Acquisition Started 4/6/2011 4:36:01 PM 
Acquisition Time 601.49 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count Rate 
Range Live Time Analyzed Analyzed Date File Name  

Left 16.01 1 - 4096 600.0 No  7bb7cef01635.cnf  
Right 17.54 1 - 4096 600.0 No  cbaa1b691635.cnf  
Summed 33.52 1 - 4096 600.0 Yes 4/6/2011 4:35:53 PM 6c28bbdd1635.cnf  
                                      

                                      

 
Primary Review by:  Secondary Review by:

 
Date:  Date: 

 
User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:46:15 PM Page 2 of 4 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed  
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 4:35:53 PM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification         
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095  
 Energy Tolerance (FWHM) 1.20  
Comment         
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis Nuclide Information  
 No Peak 

Centroid 
Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

Nuclide 
Name 

Activity (nCi) Error 
(1SD) 

Yield 
(%) 

 

 1 3162.20 1460.85 6.10E+001 0.00E+000 K-40 9.436748E+001 12.98 % 10.67  
For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region      
   m = Other peak in a multiplet region      
   F = Fitted singlet      

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) Action Level 1 Action Level 2 MDA (nCi)   

 K-40 1.000 9.436748E+00
1

12.98 % Not Performed Not Performed 4.641E+000   
  ? = Nuclide is part of an undetermined solution      
  X = Nuclide rejected by the interference analysis      
  @ = Nuclide contains energy lines not used in Weighted Mean Activity      
  ! = Nuclide was corrected for parent/daughter      

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

+ K-40 1460.81 * 10.67 4.6410E+000 4.6410E+000 9.4367E+001      
 CR-51 320.08  9.83 1.4957E+001 1.4957E+001 -4.3824E-001      
 MN-54 834.83  99.97 2.0673E+000 2.0673E+000 -4.8686E-001      
 CO-57 122.06  85.51 3.0256E+000 3.0256E+000 -1.2972E+000      
 136.48  10.60 2.5101E+001 -2.8910E+000      
 CO-58 810.76  99.40 2.3016E+000 2.3016E+000 -7.3255E-001      
 FE-59 142.65  1.03 2.7126E+002 3.2915E+000 1.1047E+002      
 192.34  3.11 7.6221E+001 2.4573E+001      
 1099.22  56.50 4.7448E+000 4.8182E-001      
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 1291.56  43.20 3.2915E+000 -8.5929E-001      
 CO-60 1173.22  100.00 1.6957E+000 1.6957E+000 -8.9613E-001      
 1332.49  100.00 2.9104E+000 9.1389E-001      
 ZN-65 1115.52  50.75 5.9488E+000 5.9488E+000 4.2168E-001      
 NB-95 765.79  99.81 2.0767E+000 2.0767E+000 -4.7267E-001      
 ZR-95 724.18  43.70 5.0708E+000 3.4803E+000 8.1806E-001      
 756.72  55.30 3.4803E+000 -8.1962E-001      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:46:15 PM Page 3 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)      

 RU-106 621.84  9.80 2.4415E+001 2.4415E+001 7.7386E+000      
 1050.47  1.73 1.0582E+002 -1.2256E+001      
 AG-110M 446.80  3.64 5.8419E+001 2.5633E+000 1.1717E+001      
 620.35  2.77 7.7483E+001 -3.1230E+001      
 657.75  94.40 2.5633E+000 1.3288E-001      
 677.61  10.68 1.9727E+001 -3.6164E+000      
 686.99  6.47 3.1276E+001 -2.8960E+000      
 706.67  16.68 1.0964E+001 -2.1039E+000      
 744.26  4.64 5.3201E+001 2.3392E+000      
 763.93  22.28 1.0348E+001 2.5041E+000      
 818.02  7.30 2.5852E+001 -1.5770E+001      
 884.67  72.60 2.7490E+000 -3.5712E-001      
 937.48  34.20 7.0036E+000 0.0000E+000      
 1384.27  24.26 1.2391E+001 9.7267E-001      
 1475.76  3.97 8.5611E+001 1.9486E+001      
 1505.00  13.06 3.8986E+000 0.0000E+000      
 1562.27  1.18 1.8353E+002 1.1191E+001      
 I-131 80.18  2.62 1.2392E+002 2.5067E+000 2.8936E+001      
 284.30  6.05 2.5682E+001 7.1104E+000      
 364.48  81.20 2.5067E+000 1.3263E+000      
 636.97  7.26 2.3253E+001 -5.4762E+000      
 722.89  1.80 1.1684E+002 -6.0854E+000      
 I-133 529.87  86.30 2.2709E+000 2.2709E+000 4.4043E-002      
 875.33  4.47 4.0428E+001 1.0012E+001      
 CS-134 475.35  1.46 1.4660E+002 2.6834E+000 5.2715E-001      
 563.23  8.38 2.7177E+001 -2.5456E+000      
 569.32  15.43 1.2446E+001 -8.3686E-001      
 604.70  97.60 2.6834E+000 7.0439E-001      
 795.84  85.40 3.0362E+000 6.6194E-001      
 801.93  8.73 2.5997E+001 1.5044E+000      
 1038.57  1.00 2.8684E+002 3.0149E+001      
 1167.94  1.80 1.2329E+002 -7.6329E+001      
 1365.15  3.04 8.2591E+001 -1.9175E+001      
 CS-137 661.65  85.12 2.6524E+000 2.6524E+000 1.8465E-001      
 BA-140 162.64  6.70 3.2369E+001 8.2184E+000 -9.1150E+000      
 304.84  4.50 2.8715E+001 -6.2411E+000      
 423.70  3.20 5.8919E+001 -4.7762E+000      
 437.55  2.00 1.2759E+002 4.6496E+001      
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 537.32  25.00 8.2184E+000 1.0651E-001      
 LA-140 328.77  20.50 7.1444E+000 1.8059E+000 -8.2283E-001      
 432.53  2.94 7.1861E+001 2.7367E+000      
 487.03  45.50 4.5561E+000 2.7208E-001      
 751.79  4.40 4.9212E+001 1.3385E+001      
 815.85  23.50 9.2352E+000 8.0846E-001      
 867.82  5.63 3.4964E+001 2.3698E+000      
 919.63  2.88 6.4966E+001 -4.0221E+000      

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Analysis Report - Lung Test [999-99-9996]  Created 4/26/2011 4:46:15 PM Page 4 of 4 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

Nuclide MDA 
(nCi) 

Activity (nCi)  

 LA-140 925.24  7.09 3.9042E+001 1.8059E+000 4.9222E+000 

 1596.49  95.49 1.8059E+000 1.8858E-001 

 CE-141 145.44  48.40 5.2862E+000 5.2862E+000 2.4244E-001 

 CE-144 80.11  1.60 2.0299E+002 2.5596E+001 4.7400E+001 

 133.54  10.80 2.5596E+001 9.9842E+000 

 EU-152 121.78  28.40 9.3976E+000 6.2201E+000 2.8961E+000 

 244.69  7.49 2.6575E+001 4.1789E+000 

 344.27  26.50 6.2201E+000 -3.1430E+000 

 411.11  2.21 8.3055E+001 -1.2330E+001 

 443.98  3.11 5.6038E+001 -2.3400E+000 

 778.89  12.74 2.1570E+001 2.2984E+000 

 867.32  4.16 4.3153E+001 -8.0149E+000 

 964.01  14.40 2.1437E+001 4.4348E+000 

 1085.78  10.00 2.9610E+001 5.2835E+000 

 1112.02  13.30 1.6094E+001 1.9928E+000 

 1407.95  20.70 1.2457E+001 -3.8562E-001 

 + = Nuclide Identified during the nuclide identification  
* = Energy Line found in the spectrum 

User: David Georgeson  Database: InVivo Server: 127.0.0.1 
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Appendix H 
 

Calibration Validation Using a 
DOE Manufactured BOMAB #MFP-1-001 
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Appendix H 
Calibration Validation Using a 

DOE Manufactured BOMAB #MFP-1-001 
SUMMARY 

Nuclide/ Expected 
Energy Activity Relative Relative 
(keV) (nCi) #1 #2 #3 #4 #5 Bias Precision
Co-60 161.0000 162.53 162.91 162.86 160.15 159.3 0.003 0.011
Cs-137 398.0000 407.9 392.6 397.97 382.6 391.51 -0.009 0.023
Cs-134 53.2000 51.33 52.73 53.83 48.64 50.44 -0.034 0.038
Co-57 16.9000 11.690 19.140 16.530 15.220 18.880 -0.036 0.180
Mn-54 4.4000

Average -0.036 0.180

Count # 2 - 4/6/2011 8:24
Count # 3 - 4/6/2011 8:47

Efficiency Calibration Date: 4/5/2011 4:05 

Accuscan II High Energy Calibration for Lung Geometry

Observed Activity (nCi)

Live Time:  600 seconds

Calibration Validation Counts

Arrangement/Geometry:  Fixed Detectors
Analysis Library:  Am-241/Eu-152 CWI Lung Set
Energy Calibration Date: 4/5/2011 8:18

Count # 4 - 4/6/2011 9:13
Count # 5 - 4/6/2011 9:35 

Count Start Times:
Count # 1 - 4/5/2011 4:18 PM
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COUNT 1 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)    
Weight (lb)    
Chest Wall Thickness (cm)    
                     

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 5 minutes 
Count Reason Routine operation 
Frequency   
Comment   
Intake Date   
Acquisition Started 4/5/2011 11:00:51 AM 
Acquisition Time 301.21 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count Rate Count Rate 
Range Live Time Analyzed 

Right 84.73 1 - 4096 300.0 No 

Left 81.53 1 - 4096 300.0 No 

Summed 166.31 1 - 4096 300.0 Yes 

                     
                     

 
Primary Review by:  
 
Date:  
 
User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed 
Detector Group Configuration Lung Screening 
Analysis Date 4/5/2011 11:00:42 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration HE Lung Realistic Summed Eff Cal 4/5/2011 10:43 AM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification    
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095 

 Energy Tolerance (FWHM) 1.20 
Comment    
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis 

 No Peak 
Centroid 

Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

 1 69.76 32.12 1.56E+002 3.30E+002

 2 264.85 122.17 2.77E+002 6.90E+002

 3 1309.67 604.65 3.04E+002 8.62E+001

 4 1432.89 661.57 1.87E+003 6.63E+001

 5 1723.32 795.75 2.04E+002 4.92E+001

 6 2540.05 1173.20 5.28E+002 6.69E+001

 7 2884.51 1332.45 5.49E+002 4.27E+000

 8 3162.18 1460.85 2.55E+001 2.48E+000

For unknown peaks we assume yield to be 100% and no decay correction is performed. 
   M = First peak in a multiplet region 

   m = Other peak in a multiplet region 

   F = Fitted singlet 

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean Activity 
(nCi) 

Error (1SD) 

 K-40 1.000 1.619072E+002 23.13 %

 CO-57 1.000 3.872478E+001 23.24 %

 CO-60 1.000 3.387544E+002 3.55 %

 CS-134 0.880 1.063828E+002 6.67 %

 CS-137 1.000 8.208113E+002 2.72 %

  ? = Nuclide is part of an undetermined solution 

  X = Nuclide rejected by the interference analysis 

  @ = Nuclide contains energy lines not used in Weighted Mean Activity 

  ! = Nuclide was corrected for parent/daughter 
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NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi)

+ K-40 1460.81 * 10.67 1.0766E+002

 CR-51 320.08  9.83 1.5974E+002

 MN-54 834.83  99.97 1.7832E+001

+ CO-57 122.06 * 85.51 4.0816E+001

+ 136.48  10.60 1.5067E+002

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi) 

 CO-58 810.76  99.40 1.5478E+001

 FE-59 142.65  1.03 1.4739E+003

 192.34  3.11 5.6446E+002

 1099.22  56.50 2.7983E+001

 1291.56  43.20 1.4145E+001

+ CO-60 1173.22 * 100.00 5.3892E+001

+ 1332.49 * 100.00 1.6286E+001

 ZN-65 1115.52  50.75 3.7810E+001

 NB-95 765.79  99.81 1.5238E+001

 ZR-95 724.18  43.70 3.2542E+001

 756.72  55.30 2.0945E+001

 RU-106 621.84  9.80 1.5947E+002

 1050.47  1.73 7.9329E+002

 AG-110M 446.80  3.64 5.1419E+002

 620.35  2.77 5.5632E+002

 657.75  94.40 1.8557E+001

 677.61  10.68 1.1309E+002

 686.99  6.47 2.2170E+002

 706.67  16.68 9.1072E+001

 744.26  4.64 3.1978E+002

 763.93  22.28 6.0116E+001

 818.02  7.30 2.0812E+002

 884.67  72.60 2.0945E+001

 937.48  34.20 5.3882E+001

 1384.27  24.26 3.3547E+001

 1475.76  3.97 2.1055E+002

 1505.00  13.06 1.5712E+001

 1562.27  1.18 8.4290E+002

 I-131 80.18  2.62 4.4673E+002

 284.30  6.05 2.4532E+002

 364.48  81.20 2.1755E+001

 636.97  7.26 2.2738E+002

 722.89  1.80 7.0932E+002

 I-133 529.87  86.30 1.7857E+001

 875.33  4.47 2.8436E+002

+ CS-134 475.35  1.46 1.4419E+003

+ 563.23  8.38 2.2787E+002

+ 569.32  15.43 1.4267E+002
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+ 604.70 * 97.60 3.4462E+001

+ 795.84 * 85.40 3.6731E+001

+ 801.93  8.73 2.3311E+002

+ 1038.57  1.00 1.8555E+003

+ 1167.94  1.80 1.2143E+003

+ 1365.15  3.04 5.5737E+002

+ CS-137 661.65 * 85.12 3.6557E+001

 BA-140 162.64  6.70 2.4230E+002

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Na e

Energy (keV) Yield (%) Line MDA 
( Ci) BA-140 304.84  4.50 3.2793E+002 

 423.70  3.20 6.1478E+002 

 437.55  2.00 8.9001E+002 

 537.32  25.00 6.8449E+001 

 LA-140 328.77  20.50 7.2270E+001 

 432.53  2.94 6.4535E+002 

 487.03  45.50 3.6939E+001 

 751.79  4.40 3.6418E+002 

 815.85  23.50 5.7389E+001 

 867.82  5.63 3.4215E+002 

 919.63  2.88 7.4100E+002 

 925.24  7.09 3.0255E+002 

 1596.49  95.49 8.9436E+000 

 CE-141 145.44  48.40 3.4561E+001 

 CE-144 80.11  1.60 7.3105E+002 

 133.54  10.80 1.4124E+002 

 EU-152 121.78  28.40 7.2607E+001 

 244.69  7.49 2.2678E+002 

 344.27  26.50 6.0718E+001 

 411.11  2.21 8.8878E+002 

 443.98  3.11 6.1895E+002 

 778.89  12.74 1.0943E+002 

 867.32  4.16 4.8187E+002 

 964.01  14.40 1.2863E+002 

 1085.78  10.00 1.5157E+002 

 1112.02  13.30 1.1601E+002 

 1407.95  20.70 4.6360E+001 

  + = Nuclide Identified during the nuclide identification 

  * = Energy Line found in the spectrum 

                     

                     

                     

                     

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

 

User: David Georgeson  
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COUNT 2 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)    
Weight (lb)    
Chest Wall Thickness (cm)    
                     
COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency   
Comment MFP-1-001 Validation Count 2 
Intake Date   
Acquisition Started 4/6/2011 8:24:09 AM 
Acquisition Time 602.21 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count Rate 
Range Live Time Analyzed 

Left 82.01 1 - 4096 600.0 No 

Right 83.62 1 - 4096 600.0 No 

Summed 165.08 1 - 4096 600.0 Yes 

                     
                     

 
Primary Review by:  
 
Date:  
 

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed 
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 8:23:58 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification    
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095 

 Energy Tolerance (FWHM) 1.20 
Comment    
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis 

 No Peak 
Centroid 

Energy 
(keV) 

Net Peak Area Continuum 
Counts 

 1 69.84 32.15 1.64E+002 8.35E+002

 2 264.74 122.12 5.77E+002 1.52E+003

M 3 1220.16 563.30 6.12E+001 1.34E+002

m 4 1232.70 569.09 1.14E+002 1.90E+002

 5 1309.73 604.67 6.15E+002 1.65E+002

 6 1432.94 661.59 3.67E+003 1.12E+002

M 7 1723.48 795.82 4.25E+002 8.97E+001

m 8 1736.87 802.01 2.77E+001 1.10E+002

 9 2540.08 1173.22 1.16E+003 5.40E+001

 10 2884.62 1332.50 1.09E+003 1.27E+001

 11 3161.97 1460.75 6.55E+001 2.52E+000

For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region 

   m = Other peak in a multiplet region 

   F = Fitted singlet 

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) 

 K-40 1.000 1.012900E+00
2

13.36 %

 CO-57 1.000 1.914159E+00
1

17.75 %

 CO-60 1.000 1.629071E+00
2

2.39 %

 CS-134 1.000 5.272515E+00
1

3.66 %

 CS-137 1.000 3.925997E+00
2

2.07 %

  ? = Nuclide is part of an undetermined solution 

  X = Nuclide rejected by the interference analysis 

  @ = Nuclide contains energy lines not used in Weighted Mean Activity 

  ! = Nuclide was corrected for parent/daughter 
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NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi) 

+> K-40 1460.81 * 10.67 0.0000E+000

> CR-51 320.08  9.83 0.0000E+000

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi)

> MN-54 834.83  99.97 0.0000E+000

+> CO-57 122.06 * 85.51 0.0000E+000

+> 136.48  10.60 0.0000E+000

> CO-58 810.76  99.40 0.0000E+000

> FE-59 142.65  1.03 0.0000E+000

> 192.34  3.11 0.0000E+000

> 1099.22  56.50 0.0000E+000

> 1291.56  43.20 0.0000E+000

+> CO-60 1173.22 * 100.00 0.0000E+000

+> 1332.49 * 100.00 0.0000E+000

> ZN-65 1115.52  50.75 0.0000E+000

> NB-95 765.79  99.81 0.0000E+000

> ZR-95 724.18  43.70 0.0000E+000

> 756.72  55.30 0.0000E+000

> RU-106 621.84  9.80 0.0000E+000

> 1050.47  1.73 0.0000E+000

> AG-110M 446.80  3.64 0.0000E+000

> 620.35  2.77 0.0000E+000

> 657.75  94.40 0.0000E+000

> 677.61  10.68 0.0000E+000

> 686.99  6.47 0.0000E+000

> 706.67  16.68 0.0000E+000

> 744.26  4.64 0.0000E+000

> 763.93  22.28 0.0000E+000

> 818.02  7.30 0.0000E+000

> 884.67  72.60 0.0000E+000

> 937.48  34.20 0.0000E+000

> 1384.27  24.26 0.0000E+000

> 1475.76  3.97 0.0000E+000

> 1505.00  13.06 0.0000E+000

> 1562.27  1.18 0.0000E+000

> I-131 80.18  2.62 0.0000E+000

> 284.30  6.05 0.0000E+000

> 364.48  81.20 0.0000E+000

> 636.97  7.26 0.0000E+000

> 722.89  1.80 0.0000E+000

> I-133 529.87  86.30 0.0000E+000

> 875.33  4.47 0.0000E+000
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+> CS-134 475.35  1.46 0.0000E+000

+> 563.23 * 8.38 0.0000E+000

+> 569.32 * 15.43 0.0000E+000

+> 604.70 * 97.60 0.0000E+000

+> 795.84 * 85.40 0.0000E+000

+> 801.93 * 8.73 0.0000E+000

+> 1038.57  1.00 0.0000E+000

+> 1167.94  1.80 0.0000E+000

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide Name Energy (keV) Yield (%) Line MDA (nCi)

+> CS-134 1365.15  3.04 0.0000E+000 

+> CS-137 661.65 * 85.12 0.0000E+000 

> BA-140 162.64  6.70 0.0000E+000 

> 304.84  4.50 0.0000E+000 

> 423.70  3.20 0.0000E+000 

> 437.55  2.00 0.0000E+000 

> 537.32  25.00 0.0000E+000 

> LA-140 328.77  20.50 0.0000E+000 

> 432.53  2.94 0.0000E+000 

> 487.03  45.50 0.0000E+000 

> 751.79  4.40 0.0000E+000 

> 815.85  23.50 0.0000E+000 

> 867.82  5.63 0.0000E+000 

> 919.63  2.88 0.0000E+000 

> 925.24  7.09 0.0000E+000 

> 1596.49  95.49 0.0000E+000 

> CE-141 145.44  48.40 0.0000E+000 

> CE-144 80.11  1.60 0.0000E+000 

> 133.54  10.80 0.0000E+000 

> EU-152 121.78  28.40 0.0000E+000 

> 244.69  7.49 0.0000E+000 

> 344.27  26.50 0.0000E+000 

> 411.11  2.21 0.0000E+000 

> 443.98  3.11 0.0000E+000 

> 778.89  12.74 0.0000E+000 

> 867.32  4.16 0.0000E+000 

> 964.01  14.40 0.0000E+000 

> 1085.78  10.00 0.0000E+000 

> 1112.02  13.30 0.0000E+000 

> 1407.95  20.70 0.0000E+000 

  + = Nuclide Identified during the nuclide identification 

  * = Energy Line found in the spectrum 

  > = MDA Value not calculated 

                     
                     
                     
User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

 

 

User: David Georgeson  
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COUNT 3 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)    
Weight (lb)    
Chest Wall Thickness (cm)    
                     

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency   
Comment MFP-1-001 validation count 3 
Intake Date   
Acquisition Started 4/6/2011 8:47:28 AM 
Acquisition Time 602.21 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count 
Rate Live Time Analyzed 

Left 80.44 1 - 4096 600.0 No 

Right 83.32 1 - 4096 600.0 No 

Summed 163.23 1 - 4096 600.0 Yes 

                     
                     

 
Primary Review by:  
 
Date:  
 

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed 
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 8:47:08 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification    
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095 

 Energy Tolerance (FWHM) 1.20 
Comment    
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis 

 No Peak 
Centroid 

Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

 1 69.80 32.13 2.91E+002 7.27E+002

 2 264.54 122.03 5.11E+002 1.36E+003

M 3 1219.99 563.22 7.70E+001 9.96E+001

m 4 1233.07 569.27 1.15E+002 1.58E+002

 5 1309.78 604.70 5.94E+002 1.47E+002

 6 1433.00 661.62 3.72E+003 1.19E+002

 7 1723.39 795.78 4.36E+002 8.77E+001

 8 1807.73 834.75 3.23E+001 8.07E+001

 9 2539.98 1173.17 1.18E+003 3.58E+001

 10 2884.51 1332.45 1.08E+003 8.50E+000

For unknown peaks we assume yield to be 100% and no decay correction is performed. 

   M = First peak in a multiplet region 

   m = Other peak in a multiplet region 

   F = Fitted singlet 

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) 

 MN-54 1.000 3.497251E+000 57.13 %

 CO-57 1.000 1.695289E+001 18.27 %

 CO-60 1.000 1.628637E+002 2.34 %

 CS-134 0.941 5.382743E+001 4.03 %

 CS-137 1.000 3.979652E+002 2.07 %

  ? = Nuclide is part of an undetermined solution 

  X = Nuclide rejected by the interference analysis 

  @ = Nuclide contains energy lines not used in Weighted Mean Activity 
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  ! = Nuclide was corrected for parent/daughter 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi)

> K-40 1460.81  10.67 0.0000E+000

> CR-51 320.08  9.83 0.0000E+000

+> MN-54 834.83 * 99.97 0.0000E+000

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

+> CO-57 122.06 * 85.51 0.0000E+000 

+> 136.48  10.60 0.0000E+000 

> CO-58 810.76  99.40 0.0000E+000 

> FE-59 142.65  1.03 0.0000E+000 

> 192.34  3.11 0.0000E+000 

> 1099.22  56.50 0.0000E+000 

> 1291.56  43.20 0.0000E+000 

+> CO-60 1173.22 * 100.00 0.0000E+000 

+> 1332.49 * 100.00 0.0000E+000 

> ZN-65 1115.52  50.75 0.0000E+000 

> NB-95 765.79  99.81 0.0000E+000 

> ZR-95 724.18  43.70 0.0000E+000 

> 756.72  55.30 0.0000E+000 

> RU-106 621.84  9.80 0.0000E+000 

> 1050.47  1.73 0.0000E+000 

> AG-110M 446.80  3.64 0.0000E+000 

> 620.35  2.77 0.0000E+000 

> 657.75  94.40 0.0000E+000 

> 677.61  10.68 0.0000E+000 

> 686.99  6.47 0.0000E+000 

> 706.67  16.68 0.0000E+000 

> 744.26  4.64 0.0000E+000 

> 763.93  22.28 0.0000E+000 

> 818.02  7.30 0.0000E+000 

> 884.67  72.60 0.0000E+000 

> 937.48  34.20 0.0000E+000 

> 1384.27  24.26 0.0000E+000 

> 1475.76  3.97 0.0000E+000 

> 1505.00  13.06 0.0000E+000 

> 1562.27  1.18 0.0000E+000 

> I-131 80.18  2.62 0.0000E+000 

> 284.30  6.05 0.0000E+000 

> 364.48  81.20 0.0000E+000 

> 636.97  7.26 0.0000E+000 

> 722.89  1.80 0.0000E+000 

> I-133 529.87  86.30 0.0000E+000 

> 875.33  4.47 0.0000E+000 

+> CS-134 475.35  1.46 0.0000E+000 
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+> 563.23 * 8.38 0.0000E+000 

+> 569.32 * 15.43 0.0000E+000 

+> 604.70 * 97.60 0.0000E+000 

+> 795.84 * 85.40 0.0000E+000 

+> 801.93  8.73 0.0000E+000 

+> 1038.57  1.00 0.0000E+000 

+> 1167.94  1.80 0.0000E+000 

+> 1365.15  3.04 0.0000E+000 

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi) 

+> CS-137 661.65 * 85.12 0.0000E+000 

> BA-140 162.64  6.70 0.0000E+000 

> 304.84  4.50 0.0000E+000 

> 423.70  3.20 0.0000E+000 

> 437.55  2.00 0.0000E+000 

> 537.32  25.00 0.0000E+000 

> LA-140 328.77  20.50 0.0000E+000 

> 432.53  2.94 0.0000E+000 

> 487.03  45.50 0.0000E+000 

> 751.79  4.40 0.0000E+000 

> 815.85  23.50 0.0000E+000 

> 867.82  5.63 0.0000E+000 

> 919.63  2.88 0.0000E+000 

> 925.24  7.09 0.0000E+000 

> 1596.49  95.49 0.0000E+000 

> CE-141 145.44  48.40 0.0000E+000 

> CE-144 80.11  1.60 0.0000E+000 

> 133.54  10.80 0.0000E+000 

> EU-152 121.78  28.40 0.0000E+000 

> 244.69  7.49 0.0000E+000 

> 344.27  26.50 0.0000E+000 

> 411.11  2.21 0.0000E+000 

> 443.98  3.11 0.0000E+000 

> 778.89  12.74 0.0000E+000 

> 867.32  4.16 0.0000E+000 

> 964.01  14.40 0.0000E+000 

> 1085.78  10.00 0.0000E+000 

> 1112.02  13.30 0.0000E+000 

> 1407.95  20.70 0.0000E+000 

  + = Nuclide Identified during the nuclide identification 

  * = Energy Line found in the spectrum 

  > = MDA Value not calculated 

                     
                     
                     
                     
User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

 

 

User: David Georgeson  
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COUNT 4 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)    
Weight (lb)    
Chest Wall Thickness (cm)    
                     

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency   
Comment MFP-1-001 Validation count #4 
Intake Date   
Acquisition Started 4/6/2011 9:13:21 AM 
Acquisition Time 602.28 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count Rate 
Range Live Time Analyzed 

Right 83.80 1 - 4096 600.0 No 

Left 80.31 1 - 4096 600.0 No 

Summed 164.16 1 - 4096 600.0 Yes 

                    
                    

 
Primary Review by:  
 
Date:  
 
User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed 
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 9:13:11 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification    
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095 

 Energy Tolerance (FWHM) 1.20 
Comment    
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis 

 No Peak 
Centroid 

Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

 1 70.15 32.29 3.04E+002 6.40E+002 

 2 264.64 122.07 4.59E+002 1.32E+003 

 3 1232.74 569.11 1.11E+002 1.45E+002 

 4 1309.64 604.63 5.69E+002 1.68E+002 

 5 1432.96 661.60 3.58E+003 1.81E+002 

 6 1723.50 795.83 3.83E+002 1.09E+002 

 7 2539.95 1173.16 1.16E+003 5.88E+001 

 8 2884.31 1332.36 1.06E+003 2.12E+001 

 9 3161.83 1460.68 5.65E+001 1.15E+001 

For unknown peaks we assume yield to be 100% and no decay correction is performed. 
   M = First peak in a multiplet region 

   m = Other peak in a multiplet region 

   F = Fitted singlet 

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) 

 K-40 0.999 8.732788E+00
1

18.93 % 

 CO-57 1.000 1.522031E+00
1

19.29 % 

 CO-60 1.000 1.601501E+00
2

2.43 % 

 CS-134 0.935 4.864050E+00
1

4.88 % 

 CS-137 1.000 3.825975E+00
2

2.15 % 

  ? = Nuclide is part of an undetermined solution 

  X = Nuclide rejected by the interference analysis 

  @ = Nuclide contains energy lines not used in Weighted Mean Activity 

  ! = Nuclide was corrected for parent/daughter 
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NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
N

Energy (keV) Yield (%) Line MDA 
( Ci)+> K-40 1460.81 * 10.67 0.0000E+000 

> CR-51 320.08  9.83 0.0000E+000 

> MN-54 834.83  99.97 0.0000E+000 

+> CO-57 122.06 * 85.51 0.0000E+000 

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi) 

+> CO-57 136.48  10.60 0.0000E+000

> CO-58 810.76  99.40 0.0000E+000

> FE-59 142.65  1.03 0.0000E+000

> 192.34  3.11 0.0000E+000

> 1099.22  56.50 0.0000E+000

> 1291.56  43.20 0.0000E+000

+> CO-60 1173.22 * 100.00 0.0000E+000

+> 1332.49 * 100.00 0.0000E+000

> ZN-65 1115.52  50.75 0.0000E+000

> NB-95 765.79  99.81 0.0000E+000

> ZR-95 724.18  43.70 0.0000E+000

> 756.72  55.30 0.0000E+000

> RU-106 621.84  9.80 0.0000E+000

> 1050.47  1.73 0.0000E+000

> AG-110M 446.80  3.64 0.0000E+000

> 620.35  2.77 0.0000E+000

> 657.75  94.40 0.0000E+000

> 677.61  10.68 0.0000E+000

> 686.99  6.47 0.0000E+000

> 706.67  16.68 0.0000E+000

> 744.26  4.64 0.0000E+000

> 763.93  22.28 0.0000E+000

> 818.02  7.30 0.0000E+000

> 884.67  72.60 0.0000E+000

> 937.48  34.20 0.0000E+000

> 1384.27  24.26 0.0000E+000

> 1475.76  3.97 0.0000E+000

> 1505.00  13.06 0.0000E+000

> 1562.27  1.18 0.0000E+000

> I-131 80.18  2.62 0.0000E+000

> 284.30  6.05 0.0000E+000

> 364.48  81.20 0.0000E+000

> 636.97  7.26 0.0000E+000

> 722.89  1.80 0.0000E+000

> I-133 529.87  86.30 0.0000E+000

> 875.33  4.47 0.0000E+000

+> CS-134 475.35  1.46 0.0000E+000

+> 563.23  8.38 0.0000E+000
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+> 569.32 * 15.43 0.0000E+000

+> 604.70 * 97.60 0.0000E+000

+> 795.84 * 85.40 0.0000E+000

+> 801.93  8.73 0.0000E+000

+> 1038.57  1.00 0.0000E+000

+> 1167.94  1.80 0.0000E+000

+> 1365.15  3.04 0.0000E+000

+> CS-137 661.65 * 85.12 0.0000E+000

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Na e

Energy (keV) Yield (%) Line MDA 
( Ci)> BA-140 162.64  6.70 0.0000E+000 

> 304.84  4.50 0.0000E+000 

> 423.70  3.20 0.0000E+000 

> 437.55  2.00 0.0000E+000 

> 537.32  25.00 0.0000E+000 

> LA-140 328.77  20.50 0.0000E+000 

> 432.53  2.94 0.0000E+000 

> 487.03  45.50 0.0000E+000 

> 751.79  4.40 0.0000E+000 

> 815.85  23.50 0.0000E+000 

> 867.82  5.63 0.0000E+000 

> 919.63  2.88 0.0000E+000 

> 925.24  7.09 0.0000E+000 

> 1596.49  95.49 0.0000E+000 

> CE-141 145.44  48.40 0.0000E+000 

> CE-144 80.11  1.60 0.0000E+000 

> 133.54  10.80 0.0000E+000 

> EU-152 121.78  28.40 0.0000E+000 

> 244.69  7.49 0.0000E+000 

> 344.27  26.50 0.0000E+000 

> 411.11  2.21 0.0000E+000 

> 443.98  3.11 0.0000E+000 

> 778.89  12.74 0.0000E+000 

> 867.32  4.16 0.0000E+000 

> 964.01  14.40 0.0000E+000 

> 1085.78  10.00 0.0000E+000 

> 1112.02  13.30 0.0000E+000 

> 1407.95  20.70 0.0000E+000 

  + = Nuclide Identified during the nuclide identification 

  * = Energy Line found in the spectrum 

  > = MDA Value not calculated 

User: David Georgeson  
 
  



 

133 

Analysis Report - Lung Test [999-99-9996] 

 
 

User: David Georgeson  
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COUNT 5 

Analysis Report - Lung Test [999-99-9996] 
SOURCE INFORMATION 

Primary ID 999-99-9996 
Last Name Test 
First Name Lung 
Height (in)    
Weight (lb)    
Chest Wall Thickness (cm)    
                     

COUNTER INFORMATION 

Counter Name Accuscan II 
Counter Location Battelle 
Configuration Name Lung - High Energy 

COUNT INFORMATION 

Count Operation Individual 10 minutes 
Count Reason Routine operation 
Frequency   
Comment MFP-1-001 validation count #5 
Intake Date   
Acquisition Started 4/6/2011 9:35:00 AM 
Acquisition Time 602.3099999 
Operator Name David Georgeson 
Count Status Not Reviewed 
Primary Review No 
Secondary Review No 

DETECTOR COUNT RATE REPORT 

Detector Name Count 
Rate 

Count 
Rate Live Time Analyzed 

Left 81.57 1 - 4096 600.0 No 

Right 82.33 1 - 4096 600.0 No 

Summed 163.63 1 - 4096 600.0 Yes 

                     
                     

 
Primary Review by:  
 
Date:  
 
User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

DETECTOR GROUP INFORMATION 

Detector Group Name Summed 
Detector Group Configuration Lung Screening 
Analysis Date 4/6/2011 9:34:50 AM 
Energy Calibration Energy Calibration (HE Lung) 4/5/2011 8:18 AM 
Efficiency Calibration Eff. Calibration (HE Lung Realistic)4/5/2011 4:05 PM (Dual) 

 Multi Curve No 
Source Distribution Lung 
Analysis Sequence File ROUNPPGE.ASF 
Bkg Acq used for area correction Not Performed 
Nuclide Identification    
 Nuclide Identification Library INLPLANTLIB.NLB 

 Tentative NID Library INLPLANTLIB.NLB 

 Peak Search Library INLPLANTLIB.NLB 

 Analysis Limits (channels) 40 - 4095 

 Energy Tolerance (FWHM) 1.20 
Comment    
PEAK SEARCH RESULTS FOR Accuscan II <Summed> 

Peak Analysis 

 No Peak 
Centroid 

Energy 
(keV) 

Net Peak 
Area 

Continuum 
Counts 

 1 264.76 122.13 5.69E+002 1.18E+003 

 2 1233.05 569.25 8.47E+001 1.45E+002 

 3 1309.72 604.67 5.93E+002 1.74E+002 

 4 1433.03 661.64 3.66E+003 1.09E+002 

 5 1723.48 795.82 4.06E+002 8.82E+001 

 6 2539.80 1173.09 1.18E+003 3.64E+001 

 7 2884.44 1332.42 1.02E+003 1.27E+001 

 8 3161.76 1460.65 5.30E+001 7.00E+000 

For unknown peaks we assume yield to be 100% and no decay correction is performed. 
   M = First peak in a multiplet region 

   m = Other peak in a multiplet region 

   F = Fitted singlet 

NUCLIDE RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Id 
Confidence 

Wt Mean 
Activity (nCi) 

Error (1SD) 

 K-40 0.999 8.196945E+00
1

17.52 % 

 CO-57 1.000 1.888056E+00
1

14.85 % 

 CO-60 1.000 1.592995E+00
2

2.37 % 

 CS-134 1.000 5.044263E+00
1

4.65 % 

 CS-137 1.000 3.915122E+00
2

2.07 % 

  ? = Nuclide is part of an undetermined solution 

  X = Nuclide rejected by the interference analysis 

  @ = Nuclide contains energy lines not used in Weighted Mean Activity 

  ! = Nuclide was corrected for parent/daughter 

 
  



 

136 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA 
(nCi)

+> K-40 1460.81 * 10.67 0.0000E+000 

> CR-51 320.08  9.83 0.0000E+000 

> MN-54 834.83  99.97 0.0000E+000 

+> CO-57 122.06 * 85.51 0.0000E+000 

+> 136.48  10.60 0.0000E+000 

User: David Georgeson  
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Analysis Report - Lung Test [999-99-9996] 

NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi) 

> CO-58 810.76  99.40 0.0000E+000 

> FE-59 142.65  1.03 0.0000E+000 

> 192.34  3.11 0.0000E+000 

> 1099.22  56.50 0.0000E+000 

> 1291.56  43.20 0.0000E+000 

+> CO-60 1173.22 * 100.00 0.0000E+000 

+> 1332.49 * 100.00 0.0000E+000 

> ZN-65 1115.52  50.75 0.0000E+000 

> NB-95 765.79  99.81 0.0000E+000 

> ZR-95 724.18  43.70 0.0000E+000 

> 756.72  55.30 0.0000E+000 

> RU-106 621.84  9.80 0.0000E+000 

> 1050.47  1.73 0.0000E+000 

> AG-110M 446.80  3.64 0.0000E+000 

> 620.35  2.77 0.0000E+000 

> 657.75  94.40 0.0000E+000 

> 677.61  10.68 0.0000E+000 

> 686.99  6.47 0.0000E+000 

> 706.67  16.68 0.0000E+000 

> 744.26  4.64 0.0000E+000 

> 763.93  22.28 0.0000E+000 

> 818.02  7.30 0.0000E+000 

> 884.67  72.60 0.0000E+000 

> 937.48  34.20 0.0000E+000 

> 1384.27  24.26 0.0000E+000 

> 1475.76  3.97 0.0000E+000 

> 1505.00  13.06 0.0000E+000 

> 1562.27  1.18 0.0000E+000 

> I-131 80.18  2.62 0.0000E+000 

> 284.30  6.05 0.0000E+000 

> 364.48  81.20 0.0000E+000 

> 636.97  7.26 0.0000E+000 

> 722.89  1.80 0.0000E+000 

> I-133 529.87  86.30 0.0000E+000 

> 875.33  4.47 0.0000E+000 

+> CS-134 475.35  1.46 0.0000E+000 

+> 563.23  8.38 0.0000E+000 

+> 569.32 * 15.43 0.0000E+000 



 

138 

+> 604.70 * 97.60 0.0000E+000 

+> 795.84 * 85.40 0.0000E+000 

+> 801.93  8.73 0.0000E+000 

+> 1038.57  1.00 0.0000E+000 

+> 1167.94  1.80 0.0000E+000 

+> 1365.15  3.04 0.0000E+000 

+> CS-137 661.65 * 85.12 0.0000E+000 

> BA-140 162.64  6.70 0.0000E+000 

User: David Georgeson  
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NUCLIDE MDA RESULTS FOR Accuscan II <Summed> 

 Nuclide 
Name 

Energy (keV) Yield (%) Line MDA (nCi)

> BA-140 304.84  4.50 0.0000E+000 

> 423.70  3.20 0.0000E+000 

> 437.55  2.00 0.0000E+000 

> 537.32  25.00 0.0000E+000 

> LA-140 328.77  20.50 0.0000E+000 

> 432.53  2.94 0.0000E+000 

> 487.03  45.50 0.0000E+000 

> 751.79  4.40 0.0000E+000 

> 815.85  23.50 0.0000E+000 

> 867.82  5.63 0.0000E+000 

> 919.63  2.88 0.0000E+000 

> 925.24  7.09 0.0000E+000 

> 1596.49  95.49 0.0000E+000 

> CE-141 145.44  48.40 0.0000E+000 

> CE-144 80.11  1.60 0.0000E+000 

> 133.54  10.80 0.0000E+000 

> EU-152 121.78  28.40 0.0000E+000 

> 244.69  7.49 0.0000E+000 

> 344.27  26.50 0.0000E+000 

> 411.11  2.21 0.0000E+000 

> 443.98  3.11 0.0000E+000 

> 778.89  12.74 0.0000E+000 

> 867.32  4.16 0.0000E+000 

> 964.01  14.40 0.0000E+000 

> 1085.78  10.00 0.0000E+000 

> 1112.02  13.30 0.0000E+000 

> 1407.95  20.70 0.0000E+000 

  + = Nuclide Identified during the nuclide identification 
  * = Energy Line found in the spectrum 

  > = MDA Value not calculated 
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Appendix I 
 

CWI Realistic Torso Phantom 
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Appendix I 
CWI Realistic Torso Phantom 
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