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PRESENTATION OF INFORMATION 


• 	 OVERVIEW OF ESF ALTERNATIVES STUDY TOM HUNTER 

• 	 OPTIONS AND SUPPORTING 
INFORMATION AL STEVENS 

METHODOLOGY DEVELOPMENT AND 
PILOT STUDY 	 LEE MERKHOFER 

• 	 METHODOLOGY IMPLEMENTATION 
AND CURRENT STATUS 	 PAUL GNIRK 
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ESF ALTERNATIVES STUDY 


t CURRENTESF
ONFIGURATION 

• TWO 12-FT SHAFTS 
• DRILL AND BLAST 
• SCP TESTS 
• NORTHERN LOCATION 
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• NRC 
• NWTRB 
• NEVADA 
• DOE 

f REVISED
ESF 

ONFIGU_ RATIO._. N 

• 
• 
• 
• 

SHAFTS OR RAMPS? 
MECHANICAL OR DRILL/BLAST 
ADDITIONAL TEST INFORMATION 
ANOTHER LOCATION? 
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ESF EVALUATION AND DESIGN 
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SITE 
CONSTRUCTION 

DESIGN PACKAGE 
BASIS 

SHAFT 

CONSTRUCTION 


PACKAGE 
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r~ 


HOW WILL THE REVISED 

CONFIGURATION 


BE ESTABLISHED? 


E SOVTH5P.A33/'7-24/25-90 4 



ELEMENTS OF THE DECISION PROCESS 


FORMALIZED DECISION- 

AIDING METHODOLOGY 


DIRECT INCORPORATION 

OF 10 CFR PART 60 


REQUIREMENTS 

INTEGRATED REPOSITOR' 

AND ESF CONFIGURATIOr 


QA CONTROLLED 
PROCESS 

WELL-ESTABLISHED 
BASIS FOR 

RECOMMENDED 
ESF CONFIGURATION 

INDEPENDENT 
REVIEW 

ESOVTH 5P.A33/7-24/25-90 5 



FRAMEWORK FOR STUDY 


CONCERNS 

• NRC 
• NW'I'RB 
• STATE OPTIONS 
• DOE 

i"•• • HISTORICAL 

REQUIREMENTS • (CALICO HILLS) I I . 
• 10 CFR 60 
• 30 CFR 5 7  CANDIDATE 
• DOE .ORDERS 

<>  OPTIONS 

I RECOMMENDED 
CONFIGURATION 
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ESF ALTERNATIVES STUDY 


t i i  

I 
t I 
| , 

OPTIONS I CANDIDATE 
OPTIONS 

A 
I 
I 
I 
I CONFIGURATION 

REQUIREMENTS & CONCERNS 
• k - I  

REFINEMENT 

I 
I 
I 

I' ! 
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OPTIONS IDENTIFIED 


e 	 52 OPTIONS IDENTIFIED FOR SCREENING 
- ADDRESS GOALS TO RESOLVE CONCERNS 
- SCREENING BASED ON REQUIREMENTS 
- CONSISTENT WITH OBJECTIVES 

• 	 21 OPTIONS DID NOT PASS MINIMUM (8) SCREENING 
CRITERIA 

e 	 REMAINING 31 DIVIDED INTO 12 CLASSES 

O 	 12 REPRESENTATIVE OPTIONS DEVELOPED IN 
ADDIT ION TO BASE C A S E  

e 	 TOTAL OF 17 FINAL AFTER EXPANDING ONE TO FIVE 
- SPAN THE "SPACE" OF POSSIBLE FEATURES 
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SUMMARY OF ESF OPTIONS 

ESF ACCESSES 1 & 2 


TYPE 
e 12' SHAFT 
• 	16' SHAFT 
• 	25' RAMP 

CONSTRUCTION 
METHOD 

• 	DRILL & BLAST 
• 	TUNNEL BORING 


MACHINE 

• 	SURFACE BORING 


MACHINE 

• 	V MOLE 
• 	 BLIND B O R E  

• 	 R A I S E  B O R E  

MAIN TEST LEVEL 


LAYOUT 
• TITLE II GENERAL 

A R R A N G E M E N T  

• 	MODIFIED TITLE U 
• 	TWO LEVEL 

CONSTRUCTION 
METHOD 

• 	MECHANICAL 
• 	DRILL & BLAST 

LOCATION 
• N E  
• S  

REPOSITORY 

ESF PLUS: 
•ADDITIONAL 

SHAFTS/RAMPS 
•EMPLACEMENT 

A R E A  

POSSIBLE 
CONSTRUCTION 
METHOD 
• 	TUNNEL BORING 

MACHINE 
-	 R A M P S  

-	 DRIFTS 
-	 EMPL. AREA 

• 	DRILL & BLAST 
-. EMPL. AREA 
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ESF ALTERNATIVES 

STUDY PARTICIPANTS 


• OVERALL MANAGEMENT 
- SANDIA NATIONAL LABORATORIES (SNL) 

• REQUIREMENTS DEVELOPMENT 
- TECHNICAL AND MANAGEMENT SUPPORT SERVICES (T&MSS) /'5~t~ 

• REPOSITORY DESIGN 
- P A R S O N S  B R I N C K E R H O F F ,  Q U A D E  A N D  D O U G L A S  ( P B Q D )  

• UNDERGROUND TESTING COORDINATION 
- LOS ALAMOS NATIONAL LABORATORY (LANL) 
- U.S. GEOLOGICAL SURVEY (USGS) 

• ESF UNDERGROUND DESIGN 
- FENIX AND SCISSON OF NEVADA (FSN) 

• ESF SURFACE DESIGN 
- H O L M E S  A N D  N A R V E R  (H&N)  

• CONSTRUCTABILITY EVALUATION 
- REYNOLDS ELECTRICAL AND ENGINEERING COMPANY (REECo) 
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ADDITIONAL ORGANIZATIONS USED 

IN THE STUDY 


DEVELOPMENT AND APPLICATION OF DECISION- AIDING 
METHODOLOGY 

- RE/SPEC 
- APPLIED DECISION ANALYSIS (ADA), 

O 	 EXPERT PANEL MEMBERS ARE DRAWN FROM ESF 
ALTERNATIVES STUDY PARTICIPANTS AND FROM THE 
FOLLOWING ADDITIONAL ORGANIZATIONS: 

ORGANIZATIONS PANELS 
AGIPITO AND ASSOCIATES POSTCLOSURE HEALTH & SAFETY 
BECHTEL PRECLOSURE RADIOLOGICAL HEALTH 
DESERT RESEARCH INSTITUTE & SAFETY 
EG&G PRECLOSURE NON-RADIOLOGICAL 
LAWRENCE LIVERMORE LAB. HEALTH & SAFETY 
ROY F. WESTON ENVIRONMENT 
U.S. BUREAU OF RECLAMATION 	 SOCIOECONOMICS 
U,S. GEOLOGICAL SURVEY 	 COST & SCHEDULE 


CHARACTERIZATION TESTING 

REGULATORY APPROVAL 


ESOVTH5P.A33/7-24/25-90 11 



PERFORMANCE MEASURES AND PROBABILITIES 

USED IN DECISION METHODOLOGY ARE 


SUPPORTED BY REFERENCE INFORMATION 


MEASURES/PROBABILITIES 

FACTOR 

• A S S E S S M E N T  OF O P T I O N S  
- COST / SCHEDULE ESTIMATES 
- TEST COMPATIBILITY 
- OPERATIONAL EVALUATIONS 

• PERFORMANCE EVALUATIONS OF FEATURES 

• CORRELATION OF REQUIREMENTS 
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RECOMMENDED CONFIGURATION 

CAN BE DEVELOPED FROM RESULTS 


RANKING 

IMPORTANT FACTORS RECOMMENDED 
CONFIGURATION 

KEY FEATURES 

J 

ESOVTH 5P.A33/7-24125-90 13 



INTERACTION WITH 

CALICO HILLS STUDY 


ESF CONFIGURATION DEVELOPMENT ESF FINAL DESIGN CONSTRUCTION 

CHARACTERIZATION STRATEGY 
(EXTENSIVE DRIFTING IN CHn) 

ESF STUDY COMBINES THE CALICO HILLS 
STRATEGY WITH OPTIONS AND EVALUATES 
THE EFFECTIVENESS OF THE COMBINATION 
IN CHARACTERIZING THE SITE TO SUPPORT 
LICENSING 
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TIE BETWEEN ESF CONFIGURATION 

AND REPOSITORY 


OPTIONS EVALUATED IN THE ESF STUDY INCLUDE 

BOTH ESF AND REPOSITORY CONFIGURATIONS 


-	 ALLOWS FOR A MORE COMPREHENSIVE AND ACCURATE 

ESTIMATE OF IMPORTANT MEASURES 


-	 PROVIDES FOR EVALUATING A SYSTEM MEETING 

R E G U L A T O R Y  A N D  P E R F O R M A N C E  R E Q U I R E M E N T S  


(e.g., TOTAL # OF OPENINGS) 
-	 PROVIDES AN ESF WHICH DOES NOT PRECLUDE SUBSEQUENT 

REPOSITORY DEVELOPMENT 

• 	 HOWEVER, FINAL REPOSITORY CONFIGURATION MAY 
DIFFER AFTER SITE CHARACTERIZATION AND 
REPOSITORY DESIGNS ARE COMPLETE 

ESF CONFIGURATION ONLY CONSTRAINS THE REPOSITORY TO 
THE EXTENT THE REPOSITORY MUST ACCOMMODATE THE 
CONSTRUCTED FACILITY 

• 	 SPECIAL PERFORMANCE MEASURES ARE DEFINED TO 
SEPARATE ESF AND REPOSITORY IMPACTS 
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SUMMARY PLANNING NETWORK FOR TH 

ESF ALTERNATIVES STUDY 
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ESF ALTERNATIVES STUD'f 


i i  

I SUPPORTING INFORMATION h
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REFINEMENT 
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