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Key Questions to be Addressed
1. Why is SCAPA developing a Consequence 

Assessment Modeling (“CAM”) Toolbox? 
2. How does this toolbox compliment DOE/EH’s 

Central Registry Toolbox?
3. What models are candidates for the CAM 

toolbox?
4. What are the appropriate levels of Software 

Quality Assurance (SQA) for consequence 
assessment models that do not fall into the safety 
software category?



Why is SCAPA Developing the CAM 
Toolbox?

• The DOE/EH’s Central Registry Toolbox is 
intended to cover safety software “used to establish 
the safety basis for DOE facilities and operations”, 
it contains a small number of codes that are in 
widespread use, and it takes a lot of work to get 
new models into the toolbox. 

• There is a need for a toolbox to support the wide 
variety of consequence assessment models used in 
the DOE community.  This includes both safety and 
“non-safety” software.



Scope of SCAPA CAM Toolbox

CR Toolbox

Safety 
Applications 

Non-Safety Applications 

SCAPA’s CAM Toolbox



Contents of the Toolboxes
Central Reg. ToolboxCentral Reg. Toolbox
• CFAST 
• MELCOR 
• GENII
• MACCS2
• ALOHA
• EPI
• IMBA (coming)

• HOTSPOT (nominated) 

CAM ToolboxCAM Toolbox
• Central Reg. C.A. models 
• HOTSPOT 
• NARAC
• APGEMS
• 2DPUFF
• AlphaTrac
• RASCAL 
• ARCON96
• CAP88
• HPAC/SCIPUFF…



The CAM Toolbox Will Provide:

• General information on the consequence 
assessment models that are available for various 
applications

• Instructions on how to access the models  
• Guidance on when & how to use these models 
• Links to technical documentation 
• Description of the SQA that has been applied to the 

models 
• Indication of whether the models meet SQA 

requirements for various applications



Why Not Apply DOE O 414.1C to  all 
Consequence Assessment Models?

• The average cost to bring 
the relatively simple Central 
Registry codes (e.g., GENII, 
EPICODE, ALOHA) into 
compliance with DOE O 
414.1C is over $300K per 
model.   

• For more sophisticated 
models, this level of SQA  
would cost much more. 



Finding the Right Balance
• Safety software must comply with DOE O 414.1C  
• For “non-safety” software, we need to adopt an  

effective approach to SQA.  This should be based 
on (1) site- or contractor-specific requirements and 
(2) key elements of the graded approach presented 
in the DOE SQA Order and Guide.  

• Key SQA focus areas will be technical 
documentation, code documentation and change 
control, and verification & validation testing

• We want to encourage an improvement in SQA and 
the continued development of better models.



Setting Boundaries for SQA…

SCAPA is working with DOE/EH and others to:
• determine which consequence assessment models 

are operating as safety software and which are not
• determine appropriate SQA levels for safety 

software using the “graded approach”
• establish appropriate SQA guidelines for “non-

safety” software.  Note that this type of software is 
not formally covered by the DOE SQA Order.



The Evolving Picture of SQA 
Boundaries  

Consequence assessment models used for:
• hazards assessment/safety planning purposes areare

clearly coveredclearly covered by the SQA Order and Guide 
• emergency response purposes that provide a direct 

hazard control function areare also coveredalso covered.     These 
are the models that are used to make initial 
protective action recommendations (e.g., EPI, 
ALOHA, HOTSPOT).



The Evolving Picture (cont)

Consequence assessment models used for:
• emergency response exercises/training are are notnot

coveredcovered by the SQA Order.  
• emergency response purposes and clearly do not

provide a direct “hazard control function” are also are also 
notnot coveredcovered.  



Examples of applications not covered by 
DOE O 414.1C :

• estimates of exposures at downwind distances 
where the radiological impacts would not be 
hazardous 

• estimates plume position or deposition locations for 
purpose of deploying field measurement teams 
(their radiological monitoring will be used to make  
safety decisions for themselves and others)

• sophisticated modeling of plume movement or 
impacts that do not serve as the basis for protective 
action decisions.



The SQA Balancing Act
• Use the right tool for the job
• We need to find an effective 

balance between 
requirements for SQA 
documentation/validation and 
technical sophistication.   

• If we have to use models that 
lack technical sophistication, 
we won’t be able to 
effectively do our job. 



Example…



HOTSPOT TEDE Output 



APGEMS TEDE Output



NARAC TEDE Output

mrem



Summary  
• The CAM Toolbox will compliment the Central 

Registry Toolbox
• The CAM Toolbox will provide guidance in selecting 

the right consequence assessment model tool for 
the job at hand   

• Consequence assessment modeling for safety 
applications must comply with the DOE SQA Order, 
for non-safety applications we can borrow from the  
graded approach outlined in the DOE SQA Order 
and Guide.
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