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November 11, 2014         

SITE ALARA COMMITTEE (SAC) and Change Control Board Meeting 

 

The Site ALARA Committee met on November 6, 2014 in 735-2B Conference Rm from 1000-1030 

Attendees: 

Gordon Quillin  Dave Potocik  Verne Mooneyhan Craig McMullin 
Peyton Northington Trent Edwards  Scott Craft  Lynn Anderson 
Carol Hunter  Jim Wilson  Ruby Parks  Chuck Reames  
Terry Pifer  Ted Padezanin  Thomas Smith  Larry Jackson 
Chuck Sanders  Jenna Sexton  Robbie Black  Cork Blackshire 
Dennis Hadlock  Steve Wilkerson Anthony Welch  Eirene Ferguson 
Pamela Powell 
  
       
The Quorum was met for the SAC/CCB. 
 
1)   Introduction:  Gordon Quillin 
 
Gordon began meeting by welcoming attendees and discussing a safety topic. 
 
2)  ALARA Dollar per person REM Value revision:  Mark Hogue 
See Attached 
 
3)  Review of 3rd Quarter Performance:  Pamela Powell 
(Note:  All doses are in rem) 
 
See Attached. 
 
Cumulative Dose vs Goal 
 M&O - Target:23.66  Actual: 19.94 
 LWO – Target:34.325  Actual:40.54 
 WSI -  Target: 1.53  Actual: 1.317 
 SRNL- Target: 3.90  Actual: 3.364  
 TOTAL 63.415   65.161 
 
 
The YTD maximum whole body dose received in M&O was 339 mrem, 375 mrem in LWO, 295 mrem in 
SRNL and 107 mrem for WSI. 
The YTD maximum extremity dose received in M&O was 1325 mrem, 6094 mrem in SRNL, and 12,276 
mrem in LWO. 
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Statement of Problem 


The cost of the radiation detriment is an essential requirement of optimizing radiation protection. 
This value is needed for design and operational decisions. Optimization is mandated by 10CFR835.  
 
Revision 2 corrects some minor discrepancies1 in Revision 1 and updates the value to the present 
time. This revision also does not repeat review of calculations before Revision 1.  


Analytical Method 


The source documents are reviewed for guidance on the cost of radiation detriment computation. 
The previously-identified values are used, but updated for inflation based on the consumer price 
index. The previously-used function is examined for consistency. Then, a consistent approach is 
identified. 


Computer Codes Used 


The computer codes used in this calculation consist of the following codes: None 
All computer files for this calculation are currently located on office computer V0043263, 
D:\jobs\mgh116_ALARA_detriment.  


Inputs 


1. The baseline cost of radiation detriment was $6,640 in October 2001 (from Revision 0 of 
this calculation).  


2. The baseline consumer price index for October 2001 is 177.600 (Reference 8). 
3. The latest consumer price index for August 2014 is  237.428 (Reference 8). 
4. The general approach for developing the cost of radiation detriment is supported by 


References 1, 3, 5, 6, 7, 10, and 11. 


Assumptions 


1. Consistent with the references listed above, the baseline for the total cost of radiation 
detriment, $6,640, includes the summation of the “objective” and “subjective” health 
detriment. The breakdown for the equation below is $2,000 in objective and $4,640 in 
subjective. This is an arbitrary breakdown but is provided to define terms for the equation 
below. 


Analytical Method 


Authoritative references on ALARA optimization (References 1 and 5) provide simple sums for cost 
of radiation detriment. This cost includes an “objective cost” which is related to the risk of health 
effects and a subjective component based on socioeconomic factors, perceptions of risk, etc. 
Examples are provided in the cited references that show this factor applied. This cost of radiation 
detriment is summed as follows (References 1, 5, and 6): 
  


                                                 
1 Revision 1, specifically used a CPI basis of 173.9 for October 2001, but this was misread and is corrected to 177.6. 
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Baseline Radiation Detriment 
 


DY  )(   
Equation 1: Cost of Radiation Detriment 


where Y=cost of radiation detriment 
α = objective cost of radiation detriment = $2,000 in October 2001 Dollars 
β = subjective cost of radiation detriment = $4,640 in October 2001 Dollars 
D=Collective Dose 
 


Adjustment of Dollar Values for Inflation 
The original uncorrected value of $ per person-rem avoided is derived by setting the Dose in 
Equation 2 to 1, for an initial value of $6,640 per person-rem avoided. This value is indexed to the 
US Consumer Price Index (USCPI) (Reference 8) of revision 0 of this calculation. The USCPI in 
October 2001 was 177.6. The most recent value is 222.270. A correction factor is applied as follows: 
 


CF = USCPI (most recent)/USCPI (October 2001) 


Equation 2: Correction Factor for Dollar Value 


The revised cost of radiation detriment is: 
Y(updated) = Y(original)*CF 


Equation 3: Updated Cost of Radiation Detriment 


 
 


Results 


Per Equation 2, the correction factor is: CF= 237.428/177.6 = 1.337.  
 
Per Equation 3, the updated cost of radiation detriment is: Y(updated)= $6,640 * 1.337 = $ 8,878. 
 


Open Items 


There are no open items.  


Conclusions 


The cost of radiation detriment for avoidance of radiation dose is updated based on the US 
Consumer Price Index to $8,878 per person-rem avoided. 


Discussion 


Cost-benefit optimization is an important element in a radiation protection program and the value 
provided here may serve as a guidance number for these evaluations. When performing a cost-
benefit analysis, it is easy to download the latest consumer price index from the Federal Reserve 
Economic Data web site (Reference 8) and update the radiation detriment number.  
Since many cost-benefit analyses are “go/no-go”, the cutoff value established here is usually not a 
sensitive parameter. For example, if applying extra shielding to a glovebox costs $50,000 and avoids 
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2 person-rem, then the cost per rem avoided is $25,000 and the shielding is not supported based on 
cost benefit. Alternatively, the shielding costs $10,000 and avoids 5 person-rem, then the cost per 
rem avoided is $2,000 and the shielding is supported based on cost-benefit. If such an analysis 
comes up close to the decision point (i.e. the benefit of avoiding the dose ($ per rem avoided) is 
close to the cost avoiding the dose), then the analyst should be sure to use updated values for the 
cost detriment.  
 
It is otherwise recommended that this value be updated every 10 years or when the value is off by 
more than 20%. (This recommendation was requested per Reference 13.) 
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3rd Quarter Performance Indicator Summary (2014) 
(Dose is in Rem) 


M&O Cumulative Dose vs Goal 
 M&O - Target:23.66  Actual: 19.94 
 LWO – Target:34.325  Actual:40.54 
 WSI -  Target: 1.53  Actual: 1.317 
 SRNL- Target: 3.9  Actual: 3.364  
 TOTAL 63.415   65.161 
 
Max YTD Individual    Max Extremity 
M&O: 0.339 (LLL)     M&O:  1.325 (HCA) 
LWO:  0.375 (299)     LWO: 12.276 (SSS) 
SRNL: 0.295      SRNL: 6.094 
WSI: 0.107       
 
ORPS & Non-ORPS Events   Intakes 
M&O ORPS PERCON- 0   M&O- 0 
M&O NONORPS PERCON- 0   LWO- 0 
M&O ORPS AREA-  0 
M&O NONORPS AREA- 2 
LWO ORPS PERCON- 0 
LWO NONORPS PERCON- 0 
LWO ORPS RADMAT- 0 
LWO NONORPS RADMAT 0 
 
 
+/- 25% Discrepancy 
SWM-   Target 6.75  vs  Actual 3.305 (51.04%) 
HBL   Target 1.325  vs  Actual 0.913 (42.34%) 
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3rd Quarter Site ALARA Committee Meeting 


Director, Radiological Protection 
Gordon Quillin 


735-2B 


3rd Quarter Review 


Savannah River Nuclear Solutions, LLC 
11/06/2014 
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AGENDA 


1. Introduction    Gordon Quillin (5 minutes) 
2. ALARA dollar value revision  Mark Hogue (5 minutes) 
3. 3rd Quarter Performance Indicators Pamela Powell (5 minutes) 
4. ± 25% Discrepancy   Facility Reps (10 minutes) 
5. 2015 ALARA goals   Pamela Powell (10 minutes) 







M&O Dose vs Goal 
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M&O Dose vs Goal 
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LWO Dose vs Goal 
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Maximum Individual Dose 


Maximum YTD Individual 
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Maximum Extremity 
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Maximum Extremity 
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M&O ORPS PerCon 
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M&O Non ORPS PerCon 
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M&O ORPS Rad Mat/Area 
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M&O Non ORPS Rad Mat/Area 
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M&O Non ORPS Rad Mat/Area 


• A radioactive source used at the 731-2N Bicron Monitoring facility was 
discovered without the pink plastic film covering.  Worker used adhesive tape 
to mount the source.  The tape adhered to the pink plastic film covering the 
source.  When the tape was removed from the source the plastic film adhered 
to tape. A leak test was performed on source revealing 2700 dpm beta 
gamma/100 cm2 


• During monthly RMA surveys, a disc smear of the grass/soil area on Pad 23 
Extension found contamination levels of 315 dpm alpha/100 cm2.  Additional 
surveys found 1700 dpm alpha probing in the soil area next to Large Steel 
Box. 







LWO ORPS Percon 
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LWO Non ORPS PerCon 
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LWO ORPS Rad Mat/Area 







LWO Non ORPS Rad Mat 
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Intakes – M&O 


Intakes – M&O 
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Intakes - LWO 
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+/- 25% Discrepancy - HBL 
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• Request to reduce 4th quarter goal from 750 to 400 mrem 
• Reduce yearly goal to 1.725 Rem 







+/- 25% Discrepancy - SWM 
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2015 ALARA Goals 


• WSI 
• Base Routine 1.6 Rem 
• Special Work 0 Rem 
• Total 1.6 Rem 


• Solid Waste 
• Base Routine 6.0 Rem 
• Special Work 0 Rem 
• Total 6.0 Rem 


• NMSP – L Area 
• Base Routine 0.4 Rem 
• Special Work 0.2 Rem (Legacy Material Disposition) 
• Total 0.6 Rem 
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2015 ALARA Goals 


• NMSP - KAC 
• Base Routine 6.2 Rem 
• Special Work 0.8 Rem (IAEA campaign to change out batteries and assay 


9975s; Mine WIPP drums) 
• Total 7.0 Rem 


• EC&ACP 
• Base Routine 0.2 Rem 
• Special Work 0 Rem 
• Total 0.2 Rem 


• Tritium 
• Base Routine 0.2 Rem 
• Special Work 0.1 Rem(264-H Cutter Head Repair) 
• Total 0.3 Rem 
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2015 ALARA Goals 


• Laboratories 
• Base Routine 4.8 Rem 
• Special Work 0 Rem 
• Total 4.8 Rem 


• F Area Operations 
• Base Routine 0.8 Rem 
• Special Work 0 Rem 
• Total 0.8 Rem 


• SRNL 
• Base Routine 4.8 Rem 
• Special Work 0.2 Rem 
• Total 5.0 Rem 
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2015 ALARA Goals 


• NMD - HBL 
• Base Routine 1.0 Rem 
• Special Work 1.8 Rem(Phase II and Phase III Operations) 
• Total 2.8 Rem 


• NMD – H Canyon 
• Base Routine 4.6 Rem 
• Special Work 0.710 Rem(Used Fuel, AFS2, Legacy Waste, Recovery Crawler, 


Cell Cover Disposition, TRM prep work) 
• Total 0.8 Rem 


• INF 
• Base Routine 1.4 Rem 
• Special Work 0 
• Total 1.4 Rem 
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2015 ALARA Goals 


• M&O 
• Base Routine 30.4  
• Special Work 3.81 
• Total 34.21  
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There was 0 ORPS personnel contamination event in M&O and 0 in LWO.  There was 0 Non-ORPS 
personnel contamination event in M&O and 0 in LWO.  There were 0 ORPS rad material/area events in 
M&O and zero in LWO.  There were 2 Non ORPS Rad Material/Area events in M&O and zero in LWO. 
 
There were zero internal exposures in M&O and LWO. 
 
 
4)  Review of +/- 25% Discrepancy:  Facility Representatives 
 
(Note:  All doses are in rem) 
 

 
HBL-   Target 6.75  vs  Actual 3.305 (-51.04%) 
 
HBL – Eirene Ferguson 

• AFS-2 project delayed 
• Lower exposures in 3rd quarter 
• Request to reduce 4th quarter goal from 750 to 400 mrem* 

 
 

SWM-   Target 5.0  vs  Actual 2.012 (-45.39%) 
 
SWM – Verne Mooneyhan  

• WIPP suspension of receipts 
 

5) 2015 ALARA Goals * 

• WSI 
o Base Routine 1.6 Rem 
o Special Work 0 Rem 
o Total 1.6 Rem 

• Solid Waste 
o Base Routine 6.0 Rem 
o Special Work 0 Rem 
o Total 6.0 Rem 

• NMSP – L Area 
o Base Routine 0.4 Rem 
o Special Work 0.2 Rem (Legacy Material Disposition) 
o Total 0.6 Rem 

• NMSP – KAC 
o Base Routine 6.2 Rem 
o Special Work 0.8 Rem (IAEA campaign to change out batteries and assay 9975s; Mine 

WIPP drums) 
o Total 7.0 Rem 

• EC&ACP 
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o Base Routine 0.2 Rem 
o Special Work 0 Rem 
o Total 0.2 Rem 

• Tritium 
o Base Routine 0.2 Rem 
o Special Work 0.1 Rem (264-H Cutter Head Repair) 
o Total 0.3 Rem 

• Laboratories 
o Base Routine 4.8 Rem 
o Special Work 0 Rem 
o Total 4.8 Rem 

• F Area Operations 
o Base Routine 0.8 Rem 
o Special Work 0 Rem 
o Total 0.8 Rem 

• SRNL 
o Base Routine 4.8 Rem 
o Special Work 0.2 Rem 
o Total 5.0 Rem 

• NMD – HBL 
o Base Routine 1.0 Rem 
o Special Work 1.8 Rem (Phase II and III Operations) 
o Total 2.8 Rem 

• NMD – H Canyon 
o Base Routine 4.5 Rem 
o Special Work 0.710 Rem (Used Fuel, AFS2, Legacy Waste, Recovery Crawler, Cell 

Cover Disposition, TRM prep work) 
o Total 5.21 Rem 

• INF 
o Base Routine 1.4 Rem 
o Special Work 0 Rem 
o Total 1.4 Rem 

• M&O  
o Base Routine 30.4 
o Special Work 3.81 
o Total 34.21 

 

*Request for HBL 4th quarter goal reduction and 2015 ALARA goals were approved by the Board. 




