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STRUCTURE OF THE CALICO HILLS 

RISK/BENEFIT PRESENTATION 
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OUR "VALUE OF INFORMATION" MODEL IS BASED ON 

THE CLASSIC VIEW OF HOW INFORMATION ADDS 


VALUE TO DECISION MAKING 

LOW -$500 -$50 

"LOW" / / F ~ - ~  HIGH $2000 -$50 

BUY ~ N O  $0 -$50 
RESEARCH 

LOW -$500 - $50 
COST = $50 BUY 

"HIGH" ~ N O  HIGH $2000 - $50 

$0 - $50 

LOW -$500 $0 

DON'T BUY RESEARCH HIGH $2000 $0 

$0 $0 

RESEARCH RESEARCH INVESTMENT STOCK OUTCOMES 
DECISION RESULTS DECISION PERFORMANCE 
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-~ O 	 -) 


LOW -$500 - $ 5 0  

(••BUY. ~  0.857 

~L. H IGH _
0.143 

$2000 - $ 5 0  

BUY $0 - $ 5 o  

RESEARCH 
LOW -$500 - $ 5 0  

COST = $50 0.069 

\ . ,° .  
$ 2 0 0 0  - $ 5 0  

0.931 

0 $0 - $ 5 0  

LOW 	 -$500 $0 

. 

DON'T BUY RESEARCH 	 . _ /  \ HIGH $2000 $0 
] ~  ' 0.60 

(~XNO ' 	 $0 $0 

RESEARCH R E S E A R C H  INVESTMENT STOCK OUTCOMES 
DECISION RESULTS DECISION PERFORMANCE 



THERE ARE THREE MAJOR STEPS TO IMPLEMENT 

THE VALUE OF INFORMATION FRAMEWORK 


IDENTIFY MAJOR DECISIONS 

k " ,  

f 

IDENTIFY KEY UNCERTAINTIES 
AND PROBABILISTIC 

RELATIONSHIPS " 

100 IDENTIFY OUTCOMES AND -I '°° l' 
VALUES 

0 0 i',ii 



STEP 1: IDENTIFY MAJOR DECISIONS 


"IMMEDIATE" "FUTURE" 
DECISIONS DECISIONS 

OPTION 1 

2 SITING DESIGN EMPLACEMENT/•OPTION
TEST 

. , 

O 0  O 0  

NO TEST 



BUT, THE COMPLEXITY OF THE DECISION MAKING 

PROCESS REQUIRED SIMPLIFICATION IN OUR MODEL 


LOW 


" L O W ' ~  • "LOW'~ 
0 0 0  • O 0  

\. 
LOW 


:HIG • • • • 
 ~IIGH!~~H 

TEST SITING DESIGN EMPLACE ACT AS IF 

RESULT MENT RELEASES ARE... 



STEP 2: IDENTIFY KEY UNCERTAINTIES AND 

PROBABILISTIC RELATIONSHIPS 


THROUGH 
CALICO 

f 

CALICO 

FLOW 


CONDmONS 

SYSTEM " 
PERFORMANCE 

SOURCE 
TO CALICO 

TEST 

RESULTS 


PERFORMANC 
IMPACTS OF 

TESTING 
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MORE DETAILED CONCEPTUAL MODELS WERE 

DEVELOPED FOR SEVERAL KEY VARIABLES 




Influence Diagram for Fast Matrix Flow Condition 


Matrix 
Flow 

Flux 

Hydraulic
Properties /j ~ /  

Flux 
oncentratin 
Mechanism 

~ .  

Diversion 

Content 

," Hydraulic ~ 
Conductivity 

Potential 



Influence Diagram for 

Fracture Flow Conditions 


Fracture 
• F l o w  

Flux 

Fracture 
Hydraulic 
Properties Flux

i Ma t r i x  ~ 
Hydraulic oncemratlng
Properties Mechanism 

Diversion 

C o n t e n t  

. \ j ~ u c . o nH y d r a u l i c  ~ ( ' ;~;~'~." ~ / _ ~ ~  
Conductivity ~ Potential 
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STEP 3: IDENTIFY OUTCOMES AND VALUES 


In the investment decision example, the outcomes 
were gains and losses in stock value, and the cost 
of research. 

LOW 
-$5oo (-$50) 

/ HIGH $2ooo (-$5o) 

In the Calico Hills study, the outcomes to be Valued 
include: 

D, Cost of Testing Strategies 
Benefits/Risks of "Act As If" Decision 

Compared to Decision Based on True Releases 
D, Impacts of Testing on Waste Isolation 
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A SCHEMATIC OF THE COMPLETE CALICO HILLS 

DECISION TREE 


T1 "M" R<0.01 M L O W  VERY L O W  L O W  L O W  R<O.Ol

°'FM" f -LOW 
(--~R.~.I 0.01<R<0.1[ - -

° C C 
DIUM 

C 
~UM 

C 

~_~: \..X~_~<, \~_~_ ~pJUm ~..0.1<__R<1 

T8 "DF'" R~.~.~I DF \ H I G H  HIGH \HIGH ~LHIGH .u~..-_l 

TEST TEST ACT AS IF ACTUAL SOURCE CALICO PERFORM- SAT ZONE RELEASES 
STRATEGY RESULT RELEASES.. FLOW TO CALICO TRANS. ANCE IMPACTS TRANS. TO AE 

OF TESTING 

R<0.01 M 

[ - -.01cR<0.1 FM 

NO TEST I - (SAME EVENTS AS ABOVE, EXCEPT NO 
~l._R<+ CF PERFORMANCE IMPACTS OF TESTING) 

R>=I 
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STRUC rURE OF THE CALICO HILLS 

RISK/BENEFIT PRESENTATION 
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PROBABILISTIC INPUTS WERE DEVELOPED BY THE 

PANEL OF TECHNICAL EXPERTS, USING STANDARD 


TECHNIQUES FOR ELICITATION OF EXPERT JUDGMENT 


SCORING 
SHEET 

SAMPLE QUESTION: Given the true flow condition is concentrated fracture flow, 
what is the probability that you would conclude this using 
test strategy #2? 
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THE PURPOSE OF THE ASSESSMENT PROCESS IS TO 

QUANTIFY THE EXPERT'S UNCERTAINTY 


J 

RELEASES 

t 
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THE JUDGMENTS OF THE EXPERTS WERE DISCUSSED AT 

LENGTH, AND THEN AGGREGATED INTO SINGLE "GROUP 


RECOMMENDATION" JUDGMENTS 


Group Judgments Aggregation Techniques Resulting Distributions 

Pavg 
Arithmetic Average PpessimisticGeometric Average 


Max/Min of Endpoints, Poptimistic 

1 2 3 4 $ 6 7 ! Geometric Mean of 


Interior Pts 


"Optimistic"/"Pessimistic" 


Opinions 


RELEASE 

RELEASE 
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RELEASE FROM THE "SOURCE" WAS ASSESSED AS 

DEPENDENT ON CALICO FLOW CONDITIONS 


SLOW 
 I ,-f 

MATRIX 


FAST 


FLOW CONDTION SOURCE TERM 
RELEASE 
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RELEASES FROM THE CALICO WERE ASSESSED AS 

CONDITIONAL ON THE FLOW MODE AND THE SOURCE 


TERM 


LOW I f  
SLOW /ME
MATRIX DIUM f 

f 
NCENTRATED 
FRACTURE 

ISTRIBUTED 
RACTURE 

FLOW CONDITION SOURCE CALICO RELEASES 
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THE EFFECTS OF THE SATURATED ZONE WERE 

ASSESSED ASA REDUCTION FACTOR ON CALICO 


RELEASES 


SATURATED ZONE 


I 
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OUR VALUE ASSESSMENT MEASURED THE VALUE OF 

OVER-PREDICTING, UNDER-PREDICTING, AND BEING 


"RIGHT" ABOUT RELEASES 


Actual Releases 

R<0.01 0 .01<R<0.1  0.1<R<1- R>I 
u) 
(9 0 INCREASING The release intervals (/) 

(9 
R<0.01 

COSTS imply that decisions 
(9 /n- and events are sensitive 

l =  0.01<R<0.1 0 to changes from one 
- ' O  

(9 interval to another. 
ro 

o ~  

"10 
(9 0.1<R<1 / 0I , . .  

r l  
=. 

0
R>I  INCREASING 


COSTS 
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