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What the Board Has Said 

"The Board has recommended that the DOE focus 
significant attention on four priority areas dealing 
with managing uncertainty and coupled processes, 
which, in the Board's view, are essential elements of 
any DOE site recommendation." 

"... (4) Development of multiple lines of evidence to 
support the safety case of the proposed repository. 
These lines of evidence should be derived 
independently of performance assessment, and thus, 
not subject to the limitations of performance 
assessment." 

Transcript of NWTRB Meeting, Amargosa Valley, Nevada 
January 30, 2001 
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Multiple Lines of Evidence 
Alternative Viewpoints 
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Multiple lines of e I 
means use the TS~, 
there is more evid~ 
put it into the TSP~,i I 
the TSPA rooust.~: i,~ .i=~ 
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Multiple Lines of Evidence 
General Framework 
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S i te  

A t t r i b u t e s  
T S P A  

Fundamental 
Scientific & Natural & Prediction & Direct Simple Process 
Engineering Anthropogenic Estimation Observation & Models & Models 
Principles Analogues Testing Measurement Calculations 

Independent Confirmatory 
Expert Monitoring 
Review Test & 

Evaluation 
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Inside Site Attributes 

Site Attributes 
, , Remote 
I UZ Flow & Transport I ~1~ Location 

-INear-Field Environment I I .~J Limited 
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Fundamental 
Natural & Prediction & Direct Simple Process 

Scientific & Anthropogenic Estimation Observation & Models & Models 
Engineering Analogues Testing Measurement Calculations Principles 

Independent 
Expe~ 
Review 
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Test & 
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Inside the TSPA 

Site 
Attributes 

Dose 
Rates 

TSPA 

Barriers 
Margins 

GoldSim 

Abstracted 
Models & 

Parameters 

Sensitivity 
Studies 

Scenarios 

FEPs 

Robust & 
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Design 

Fundamental 
Independent Confirmatory Scientific & Natural & Prediction & Direct Simple Process Expert Monitoring 

Engineering Anthropogenic Estimation Observation & Models & Models Test & 
Principles Analogues Testing Measurement Calculations Review 

Evaluation 
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Inside Robust and Flexible Design 

Site 
At t r ibutes 
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Robust  & Flexible Design -~*~ ..... 

Long-Lived Operational 
Barriers Flexibility 

Barrier 
Performance 

& Degradation 

Disruptive 
Events 
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Fundamental 
Independent Confirmatory Scientific & Natural & Prediction & Direct Simple Process Expert Monitoring 

Anthropogenic Estimation Observation 8, Models 8, Models Test & 
Engineering Analogues Testing Measurement Calculations Review Principles 

Evaluation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' Z ~ P  Yucca Mountain Project/Preliminary Predecisional Draft Materials BSC Graphics Presentations_YMHanauer_041301 .ppt 



Lines of Evidence 
Can These Be Independent of TSPA? 

YES 

They do not use abstracted models 

They do not use GoldSim 

In general, results are not expressed in dose rates 

BUT 

They are drawn from the same body of data, science, and knowledge 

Some use the same or similar process models 

RESULT 

They serve to create a safety case that is more than a probabilistic 
total system performance assessment 

, ' ~ p  Yucca Mountain Project/Preliminary Predecisional Draft Materials BSC Graphics Presentations_YMHanauer_041301.ppt 8 



Multiple Lines of Evidence 
Continuing Discussion 
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