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THE PRINCIPLE OF UNIFORMITARIANISM: 


"THE PRESENT IS THE KEY TO 

THE PAST." 


after CHARLES LYELL, 1830 
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PRINCIPLE OF UNIFORMITARIANISM 


PRESENT INTERPRETATION: 

O 	• PROCESSES AND NATURAL LAWS NOW OPERATING 
ON THE EARTH'S FEATURES HAVE ACTED IN THE 
SAME REGULAR MANNER, AND WITH ESSENTIALLY 
THE SAME INTENSITY THROUGHOUT GEOLOGIC TIME 

• 	 PAST GEOLOGIC EVENTS CAN BE EXPLAINED BY 
PHENOMENA AND FORCES OBSERVABLE TODAY 

• 	 DOES NOT MEAN THAT ALL CHANGE IS AT A 
UNIFORM RATE 
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REGULATORY ISSUES 


THE EPA STANDARD FOR DISPOSAL OF HIGH-LEVEL 
RADIOACTIVE WASTE (40 CFR 191) CALLS FOR 
ISOLATION OF THE WASTE FOR 10,000 YEARS AND 
MORE, A TIME LONGER THAN RECORDED HISTORY. 
HOW TO ACHIEVE REASONABLE ASSURANCE ABOUT 
THE LONG-TERM ISOLATION OF RADIOACTIVE WASTE? 
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"NATURAL ANALOGUES - GEOLOGICAL SETTINGS IN WHICH 
NATURALLY OCCURRING RADIOACTIVE MATERIALS HAVE 
BEEN SUBJECTED TO ENVIRONMENTAL FORCES FOR 
MILLIONS OF YEARS - DEMONSTRATE THE ACTION OF 
TRANSPORT PROCESSES LIKE THOSE THAT WILL AFFECT 
THE RELEASE OF MAN-MADE RADIONUCLIDES FROM A 
REPOSITORY IN A SIMILAR SETTING. 

WHERE THERE IS SCIENTIFIC AGREEMENT THAT THE 
ANALOGY APPLIES, THIS APPROACH PROVIDES A CHECK ON 
PERFORMANCE ASSESSMENT METHODOLOGY AND MAY BE 

MORE MEANINGFUL THAN SOPHISTICATED NUMERICAL 
PREDICTIONS TO THE LAY PUBLIC." 

RETHINKING HIGH-LEVEL from 
RADIOACTIVE WASTE DISPOSAL 

(NATIONAL RESEARCH COUNCIL, 1990) 
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IS THE PAST THE KEY TO THE FUTURE? 


• 	 FUNDAMENTAL ASSUMPTION IS THAT SAME 
PROCESSES AND FORCES WILL ACT IN FUTURE 
AS HAVE ACTED IN THE PAST 

• 	 UNCERTAINTY WITH PAST AND FUTURE RATES 

AND BOUNDARY CONDITIONS 
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NATURAL ANALOGU 


OCRWM'S WORKING DEFINITION: 

A NATURAL GEOLOGIC SYSTEM IN WHICH ONE OR 

MORE PROCESSES ANALOGOUS TO THOSE THAT 

MAY EXIST AT A SITE BEING CHARACTERIZED AS A 

POTENTIAL REPOSITORY AND/OR INDUCED BY THE 

STORAGE OF RADIOACTIVE WASTES ARE THOUGHT 
TO BE OPERATING OVER LONG TIME PERIODS OR 

SPATIAL SCALES. 
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THERE,IS NO SINGLE, EXACT NATURAL 

ANALOGUE FOR A SITE BEING 


CHARACTERIZED FOR ITS SUITABILITY 

FOR GEOLOGIC DISPOSAL OF 


RADIOACTIVE WASTE 
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HOW "NATURAL" MUST A NATURAL 

ANALOGUE BE? 

SOME ANTHROPOGENIC ANALOGUES ALSO 
PROVIDE IMPORTANT, AND POSSIBLY UNIQUE, 
INFORMATION ON PROCESSES THAT MIGHT 
OPERATE AT A POTENTIAL REPOSITORY 
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WHAT IS THE ROLE OF NATURAL 

ANALOGUES WITHIN OCRWM PROGRAMS? 


QUANTITATIVE 
• VALIDATION OF APPLICABILITY OF PROCESS MODELS 

FOR PERFORMANCE ASSESSMENTS 
- G E O C H E M I S T R Y  A N D  T R A N S P O R T  

- H Y D R O L O G Y  A N D  F L O W  

- T E C T O N I C S  

- M A T E R I A L  B E H A V I O R  

- E T C .  

THESE ARE COMPONENTS OF STUDIES OUTLINED IN THE SITE 
CHARACTERIZATION PLAN 

QUALITATIVE 
• COMMUNICATING TECHNICAL INFORMATION TO THOSE 

NOT TECHNICALLY TRAINED 

MAINTAINING SCIENTIFIC COMMUNICATION AND 

CREDIBILITY 
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OCRWM INVOLVEMENT IN NATURAL 

ANALOGUES 


• INTERNATIONAL COOPERATIVE EFFORTS 

• SITE-SPECIFIC ANALOGUES (PART OF YUCCA 

MOUNTAIN SITE CHARACTERIZATION PLAN) 


e NON-SITE SPECIFIC ANALOGUES 
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NWTRB FULL BOARD MEETING ON NATURAL 

ANALOGUES 


~TOPICS TO BE DISCUSSED 

INTERNATIONAL PROGRAM 

- NATURAL ANALOGUE ADVISORY GROUP 
- STUDY AREAS 

* ALLIGATOR RIVERS 
* CIGAR LAKE 
* O K L O  

* PO(~OS DE CALDAS 

NATURAL ANALOGUES AND PERFORMANCE 
ASSESSMENT: A HISTORIC PERSPECTIVE 

• INTRAVAL PERSPECTIVE 

R. LEVICH, DOE 

M. SHEA, 
TERRACON INC. 

D. CURTIS, LANL 

C. VOSS, 

GOLDER ASSOC. INC. 
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