
Performance Assessment Demonstration: 
Overview 

Presentation to: 
Panel on Risk & Performance Analysis 

U.S. Nuclear Waste Technical Review Board 

° 
o 

Y',,~l,~~ iilr~O,, ~ 


Norman Eisenberg 
Senior Operations Analyst 
Geosciences .& Systems Performance Branch 
Division of High-Level Waste Management 
Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
(301) 492-0324 

May 21, 1991 



OUTLINE 

• Purpose 
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PURPOSE OF THIS EFFORT 


• Demonstrate Staff Capabil ity 

• Evaluate Existing Analytical Tools 
(Methods and Codes) 

• Insight into Methodological Needs 

• Insight into Site Characterization 



SCOPE OF THIS EFFORT 

• Perform a Prel iminary Analysis 

• Use Current ly Available Tools, if Pract icable 

• Take Advantage of Limited Site Data 

• Fit Analysis into Available Time and Resources 

• 	 Step Through as Many Components of the 
Methodology as Possible, but Reduce 
the Depth 

• Focus Analysis on EPA Containment Standard 



SOME IMPORTANT CAVEATS 

1. 	 Numerical Results Do Not Represent 
A Repository at Yucca Mountain 

2. Large Uncertainties 

3. Limited Set of Scenario Classes 

4. Rudimentary Waste Package Failure Model 

5. 	 Indirect Modeling of Some Aspects of 
Unsaturated Flow and Transport 
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DESCRIPTION FORM BARRIER 
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PERFORMANCE ASSESSMENT UNCERTAINTY 


• Fu tu re  S t a t e s  of  Na tu re  

• M o d e l  

• Data  I P a r a m e t e r  



ND SURFACE ~ 

:iROCK i ! ! i ! ~ ! ! ! i i ! i ~ i ! ! ! i ~ i ~ ! i ~ ! ~ ! ~ ! ~  . . . . . . . .  : !~DISTURBEDZONE!!: : . ."~h,~ 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  . . . . . . . . . . . .  


i:~:~ i~i i~i i i i i i i !~i~i i i~i i~i~i~!~i i i~i i~i i~! i i i i i i i i i i i i i i i i i ! ! : : . . i i i i i i i i i i i i i i i i i i i i i~ i i i i i i ! ! i i i i i i~ i i i i i i i i i  

iiii~iiiii!i!..:iiii!!iii~iii~ii~i!~!~iiiii~i~!iiii~!~i~i~i!iii~iii~i~i~!i~i.~i!!~!i.~i~i~.ii~!ii~i~i~i~:i~ii!~ii~.i~i~!~!iii~.i~.i~i~! i..~:~:-~~-~:. 


•AT•RATEDiiiiiiiiiiiiiiiiii:!i!iiiiii!iii!!!!!i!!!iiiii!i•iiii!iii•!:ii:!:!iiii:••!.!i•••:• i-" :. :.::..~ :::ii:::-i:i:. i : : . : . .  ~'.":-:~ :. ".:~ "!. "" U :  ~ .-
• . . . . ' . ' ' ,  . . - . . . . . .  

.- -. :-. : ..... - ~':':':~::':':':':'~~':'~:': 
!iiiiROCKiiiiii!i!i::!!,!!i:ii!iii!:iiiiii!iii::ii!!!iiii!:ii!iiHORIZONTAC F L O W  OF G R O U N D  W A T E R - ::::::. :,::::.".::..::: 
i••i•N•T•ii!i•••i•••ii•!iii•••!•ii•i•i•i!iii!!i!i!iiiii!•iiii•ii!!•iii•ii!!!!•!iiiii!i!i:iiiii.••i!ii, i.:.i.i:i:ii:iii..:iiiiii~iii~!.i~iiiiiii:ii!i:ii i:!!:i:i.i :.:i::::i ......i:, :., .~ . . : : ! - i :~ :~ . : : . . :  . : . . : :  ...::i:i:: i:i.i::i i-!:i i i.:i l 

iiiiiiiiiiiiliiiiiiiiiiil i !  " ~ 
~ii!iii::iiii~!ii!iiiii!i!!i~i:iiii!iiiii!i!!iii:iiii!iiii~il 
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DETERMINATION OF SCENARIO PROBABILITIES FROM THE 
PROBABILITIES OF FUNDAMENTAL EVENTS 

m 

P 	 P 
0.9 	 0.1 

Scenario Scenario 
class # 0 class # 1 

w 

D 
2.3 	x 10 -7 

Probabi l i ty Probabi l i ty 
= 2.0 x 10 -7  = 2.3 x 10 -s  

Scenario Scenario 
class # 2 class # 3 

D 
~" 1.0 

Probabi l i ty Probabi l i ty 
~, 0.9 ,v 0.1 

m 	 i 

P is not pluvial D is no dri l l ing 

P is pluvial D is dr i l l ing 

Scenario class # 0 is no dri l l ing, not pluvial 
Scenario class # 1 is no dri l l ing, w i th  pluvial 
Scenario class # 2 is dri l l ing, not pluvial 
Scenario class # 3 is dr i l l ing and pluvial 

Note: Probabi l i ty combinat ions assume that fundamental  events 
have independent probabi l i t ies of occurrence; 
this is not a general restr ict ion. 



PATHWAYS 

• Liquid Pathways 

• Gas Pathways (Carbon-14) 

• Direct Release (Human intrusion) 



LIQUID PATHWAY SCENARIOS 


1) Base Case 

• In f i l t ra t ion  rate (0.1 - 5.0 m m / y r )  

2) Pluvial  Case 

• In f i l t ra t ion  rate (5.0 - 10.0 m m / y r )  
• Water table ra ised 100 meters  



Parameters Sampled for 

Each Scenario Class 


Parameter 

EBS Lifetime 
Uranium Solubility 
Dispersivity 
Infiltration Rate 
Water Contact Fract. 
Matrix Porosity 
Log Saturated Cond. 
Std. Dev. Log K 
Retardation Coeff. 
Solubilities 
Correlation Length 

Distribution 

Normal 
Uniform 
Normal 
Uniform 
Uniform 
Uniform 
Uniform 
Uniform 
Uniform 
Uniform 
Uniform 

Subset 

Base Case, Pluvial 

Each Hydrologic Unit 
Each Hydrologic Unit 
Each Hydrologic Unit 
Each Radionuclide 
Each Radionuclide 
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AUXILIARY ANALYSES 


Purpose: Evaluation of assumptions, preprocessing of 
raw data and independent analyses 

Analyses Performed: 

1) Gaseous Release of Carbon-14 


2) Testing Statistical Convergence 


3) Analysis of Hydrologic Data 


4) Two-dimensional Flow Model 



