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REQUIREMENTS DEVELOPED IN ESFAS 


• RANKED AS TO POTENTIAL FOR DISCRIMINATION 

-	 PERFORMANCE STRONGLY DEPENDS ON FEATURES/ 
OPTION 

-	 HIGHER PERFORMANCE MAY BE OBTAINED BY CERTAIN 
OPTIONS 

-	 INCLUDED READILY- NOTDISCRIMINATOR 

e CROSS WALK TO FACTORS-IN INFLUENCE DIAGRAM 
S U M M A R Y  D I A G R A M  

• TESTING REQUIREMENTS 
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COMPILATION OF ESF CONFIGURATIONS 


SYSTEM IDENTIFICATION 
• CONSTRUCTION AND ACCESS METHOD 

- S I N G L E  A C C E S S  
- MULTIPLE ACCESS 

• CONFIGURATION SUBSETS 
- A C C E S S  S I Z I N G  
- DEPTH OR LENGTH OF ACCESS 
- METHOD OF GROUND SUPPORT 

• UNDERGROUND TEST LEVEL CONFIGURATION 
• D E S I G N  T I M E  L I N E S  

SUMMARY OF ESF OPTION COMPILATION 
• 52 HISTORICAL ESF OPTIONS IDENTIFIED 
• 13 UNIQUE CONSTRUCTION AND ACCESS WITH UP TO 15 

CONFIGURATION SUBSETS 
• ADDITIONALLY, 9 U.G. TEST LEVEL CONFIGURATIONS 

INCLUDED AS PART OF EACH OF 52 CONFIGURATIONS 
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HISTORICAL REPOSITORY 

CONFIGURATIONS 


e 	 15 CONFIGURATIONS THAT SUMMARIZED DIFFERENT 
HISTORICAL CONFIGURATIONS DATING FROM NWPA 

-	 M I N I N G  M E T H O D  D I F F E R E N C E S  

-	 MAJOR CHANGES IN ACCESS LOCATION 
-	 DIFFERENT REPOSITORY ORIENTATIONS 

e 	 SUMMARIZED DATA 

-	 NUMBER, TYPE, SIZE, AND LOCATION OF ACCESSES 
-	 CONSTRUCTION METHOD 
-	 CONSTRUCTABILITY 
-	 COST ESTIMATES, SCHEDULES 
-	 NON-RAD HEALTH AND SAFETY EVALUATIONS 
-	 NEED FOR DEVELOPMENT AND TESTING OF NEW 


EQUIPMENT 
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HISTORICAL REPOSITORY 

CONFIGURATIONS SUMMARY 


Alternative 
NO, No. 

1 R1 

2 R2 

3 R3 

4 R4 

5 R5 

6 R6 

7 R7 

8 R8 

9 R9 

10 R10 

11 R l l  

12 R12 

13 R13 

14 R14 

15 R15 

No. of 
Subsets 

11 

II 


53 

1 

63 

6 

1 

1 

3 

0 

0 

1 

0 

3 

1 

Initial Preconceptual - 
Horizontal Emplacement 

Initial Preconceptual - 
Horizontal Emplacement 

Two-Stage Repository Development 

SCP Conceptual Design - Complete 
Separation of DHLW from SF 

SCP/CDR Reference Layout 

SCP/CDR Based Design, Raised to 
New TSwl/TSw2 Interface" 

TBM Layout 2, 4 Blocks 

TBM Layout 2, 3 Blocks, Avoids 
Emplacement Drifts Across Ghost 
Dance Fault 

TBM Layout 3, SCP/CDR Outline and 
Elevation 

TBM Layout 4, SCP/CDR Outline, 
Raised to New TSwl/TSw2 

TBM Layout 5, SCP/CDR Outline and 
Elevation - Mining from South Access 

TBM Layout 6, Two Blocks Integrated 
with ESF 

"IBM Layout 7, 4 Panels within 
SCP/CDR Area 

TBM Layout 8, 1984 Version 

Preconceptual Horizontal Emplacement 
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IDENTIFICATION OF PRELIMINARY 

NEW OPTIONS 


e 	 DEVELOP COMBINATIONS OF ESF AND FUTURE 
REPOSITORY ELEMENTS INTO OPTION 
CONFIGURATIONS THAT SATISFY OR ADDRESS 

1. REGULATORY REQUIREMENTS 
2. TESTING REQUIREMENTS 
3. COMMENTS AND CONCERNS OF OVERVIEW 

ORGANIZATIONS 

• 	 METHOD 

-	 LAYOUT OF ACCESSES & ESF TEST PANELS ON A 
BASIC AREA BOUNDARY 

- SPECIFY EXCAVATION METHODS AND SIZE OF ACCESS 

OPENINGS 

-SPECIFY FUNCTIONAL ASSIGNMENTS, 
INTERFACES WITH REPOSITORY, LOCATIONS OF 
VARIOUS COMPONENT~ ~ 
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IDENTIFICATION OF PRELIMINARY 

NEW OPTIONS 


(CONTINUED) 

• 	 RESULTED IN DEVELOPMENT OF 24 NEW 
REPOSITORY- ESF OPTIONS, EMPHASIZING 

-	 ALTERNATIVE EXCAVATION METHODS 
-	 LOCATION OF ACCESS ENTRIES ABOVE R.M.F. 
-	 NEED FOR ADDITIONAL EXPLORATORY DRIFTING 
-	 FLEXIBILITY TO CHARACTERIZE SITE IN AREAS BELOW MTL 

e 	 MAJOR DESIGN FEATURES INCLUDED 

-	 M E A N S  O F  A C C E S S :  S H A F T ,  R A M P  C O M B I N A T I O N  

-	 LOCATIONS OF ACCESS: N.E., S.E., COMBINATION 
-	 LOCATION OF MTL: N.E., SO., COMBINATION 
-	 EXCAVATION METHOD OF OPENINGS MECH. OR D & B 
-	 TOTAL NUMBER OF REPOSITORY ACCESSES - ESF 


ACCESSES ARE AN INTEGRATED SUBSET OF TOTAL 

NEEDED FOR REPOSITORY 
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IDENTIFICATION OF PRELIMINARY 

NEW OPTIONS 


(CONTINUED) 

• CLASSIFICATION SCHEME: 

A- SINGLE LEVEL, DRILL AND BLAST REPOSITORY 
B- SINGLE LEVEL, TBM REPOSITORY 
C- STEP BLOCK (MULTIPLE LEVEL) TBM EXCAVATED 

REPOSITORY 
R- HISTORICAL (CONVENTIONAL) REPOSITORY LAYOUT, 

EITHER D & B OR MECHANICAL 



SUMMARY OF PRELIMINARY NEW OPTIONS 


GROUPA. DRILL & BLAST, SINGLE LEVEL REPOSITORY 

DESCRIPTIVE TITLE ESFACCESSESS REPOSITORY ACCESSES* 

SHAFTS RAMPS SUBTOTAL SHAFTS RAMPS TOTAL 

A1 MTL N., SHAFT/TUFF RAMP 1 1 2 3 2 5 

A2  MTL N., SHAFT/SHAFT 2 - 2 4 2 6 

A3 MTL N., SHAFT/WASTE RAMP 1 1 2 3 2 5 

A4 MTL N., SHAFT/SHAFT/TUFF RAMP 2 1 .3 3 2 5 

A5 MTL S., SHAFT/TUFF RAMP 1 1 2 3 2 5 

A6 MTL S., SHAFT/WASTE RAMP 1 1 2 3 2 5 

A7 MTL N., TUFF RAMP/WASTE RAMP - 2 2 2 2 4 

A8 MTL S., TUFF RAMP/WASTE RAMP - 2 2 2 2 4 

A9 MTL S., SHAFT/TUFF RAMP 1 1 2 2 3 5 

A10 MTL S., SHAFT/TUFF RAMP 1 1 2 3 2 5 

* INCLUDES ESF ACCESSES, VENT., M/M, TUFF, AND WASTE 
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SUMMARY OF PRELIMINARY NEW OPTIONS 

(CONTINUED) 

GROUP B. TBM, SINGLE LEVEL REPOSITORY 

DESCRIPTIVE TITLE ESF ACCESSESS ACCESSES*REPOSITORY 

SHAFTS RAMPS SUBTOTAL SHAFTS RAMPS TOTAL 

B1 MTL N., SHAFT/TUFF RAMP 1 1 2 3 2 5 

B2 MTL N., SHAFT/SHAFT 2 - 2 3 2 5 

B3 MTL N., SHAFT/WASTE RAMP 1 1 2 3 2 5 

B4 MTL S., SHAFT/TUFF RAMP 1 1 2 3 2 5 

B5 MTL S., SHAFT/WASTE RAMP 1 1 2 3 2 5 

B6 M T L  N., TUFF RAMP/WASTE RAMP - 2 2 2 2 4 

B 7  M T L  S.,  TUFF RAMP/WASTE RAMP - 2 2 2 2 4 

B8 MTL S., SHAFT/TUFF/RAMP 1 1 2 2 3 5 

B9 MTL S., SHAFT/TUFF RAMP 1 1 2 3 2 5 

INCLUDES ESF ACCESSES, VENT., M/M, TUFF, AND WASTE 

\) .) 
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SUMMARY OF PRELIMINARY NEW OPTIONS 

(CONTINUED) 

GROUP C. TBM, STEP BLOCK REPOSITORY 

DESCRIPTIVE TITLE ESF ACCESSESS ACCESSI~S*REPOSITORY 

SHAFTS RAMPS SUBTOTAL SHAFTS RAMPS TOTAL 

Cl MTL N., SHAFT/TUFF RAMP 1 1 2 2 2 4 

C2 MTL N., SHAFT/SHAFT 2 - 2 3 2 5 

C3 MTL N., SHAFT/WASTE RAMP 1 1 2 2 2 4 

C4 MTL S., SHAFT/TUFF RAMP 1 1 2 3 2 5 

C5 MTL N., TUFF RAMP/WASTE RAMP - 2 2 2 2 4 

* INCLUDES ESF ACCESSES, VENT., M/M, TUFF, AND WASTE 
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SELECTION OF ESF/REPOSITORY .OPTIONS 

FOR EVALUATION 


• PRELIMINARY SCREENING GOALS 
-	 R E D U C E  N U M B E R  O F  A L T E R N A T I V E S  T O  A S U I T A B L E  

NUMBER FOR FINAL EVALUATIONS 
-	 DEFINE  R A N G E S  O F  M A J O R  D E S I G N  F E A T U R E S  

REASONABLE WITHIN OPTION 
-	 ENSURE OPTIONS SPANNED RANGE OF POSSIBILITIES 

e PRELIMINARY SCREENING. PROCESS 
-	 ELIMINATE CONFIGURATIONS THAT CAN BE SHOWN TO BE 

NON-COMPLIANT WITH REQUIREMENTS 
-	 CONSOLIDATE USING MAJOR FEATURES AS ORGANIZING 

PRINCIPLE 
-	 CHOOSE REPRESENTATIVE CONFIGURATION FOR EACH 

CLASS 
-	 RECOMMEND ADDITIONAL CONFIGURATIONS IF 

NECESSARY TO FORM COMPLETE SET FOR FINAL 
EVALUATION ., ~ ~o~×v~ ,~ ~,~,0 ,~,,ii~, 



OPTION CLASSES 


OPTION MAJOR DESIGN 
SELECTED FEATURE 

B3 

B4 

A5 

A2 

A7 

C1 

A4 

B7 

B8 

R11/ESF 
11-5-1 

C4 

A1 

LOCATION 

LOCATION 

ACCESS MEANS 

ACCESS MEANS 

ACCESS MEANS 

ACCESS MEANS 

CONSTRUCTION 
METHOD 

CONSTRUCTION 
METHOD 

CONSTRUCTION 
METHOD 

TEST AREA 
CONRGURATION 

TEST AREA 
CONFIGURATION 

ESF-REPOSITORY 
INTERFACE 

DEFINITION 

LOCATION OF THE ACCESSES AND ESF 
APPROXIMATELY IN THE SCP-CDR 
CONFIGURATION 

ESF AND AT LEAST ONE ESF ACCESS IN A 
SUBSTANTIALLY DIFFERENT LOCATION THAN 
CLASS 1 

TOTAL NUMBER OF ACCESSES LESS THAN SCP-CDR 

ESF ACCESS BY TWO OR MORE SHAFTS 

ESF ACCESS BY TWO OR MORE RAMPS 

ESF ACCESS BY AT LEAST ONE SHAFT AND ONE RAMP 

CONSTRUCTION OF THE REPOSITORY AND ESF 
SUBSTANTIALLY BY DRILL AND BLAST. THIS WOULD 
INCLUDE OPTIONS WITH MACHINE-MINED RAMPS AND 
MAINS BUT WITH THE EMPLACEMENT AREAS 
DEVELOPED BY DRILL AND BLAST 

ALL CONSTRUCTION (INCLUDING ESF AND ACCESSES 
EXCEPT FOR SOME TESTING ALCOVES, ETC.) BY 
MECHANICAL MINING 

COMBINATION OF MECHANICAL AND DRILL 
AND BLAST METHODS, e.g. ONE SHAFT AND ESF 
CONSTRUCTED BY DRILL AND BLAST, WITH THE 
REMAINDER CONSTRUCTED BY MECHANICAL MINING 
(INCLUDING THE SECOND ESF ACCESS) 

ESF LAYOUT (INCLUDING EXPLORATORY DRIFTING 
AND DESIGNATED TEST AREA) SIMILAR TO THE TITLE I 
OR EARLY TITLE II CONCEPTS 

ESF LAYOUT SUBSTANTIALLY DIFFERENT 
FROM ABOVE WHICH MAY INCLUDE SIZE OR SCOPE OF 
DESIGNATED TEST AREAS 

OPTIONS THAT INTEGRATE REPOSITORY AND 
ESF ACCESSES 
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SUMMARY OF ESF/REPOSITORY OPTIONS 

ESF 	 R E P O S I T O R Y  

ACCESSES CONSTRUCTIONO P T I O N  ACCESS-1  ACCESS-2  MAIN TEST  LEVEL M E T H O D

# 	 nn 

CONST. CONST. CONST. ELE- SHAFTS RAMPS RAMPS & EMPL. TOTALSIZE SIZE 	 LOCATIONLAYOUT METHODMETHOD METHOD 	 VATION (TBM} DRIFTS AREA ACCESSES 
I I  

B A S E  12" DRILL & 1 2 '  DRILL & TITLE U DRILL & SAME AS 2 - 2 0 '  1 - 25 ' TBM DRILL & 
1 18 CASE SHAFT BLAST SHAFT BLAST G.A. BLAST 

NE 
REPOS. 1 - 23 ' BLAST 6 

i i  

1 6 '  . 2'; ' TBM MODIFIED ,, u 1 2 s '  . . 5 
RAMP T I1G.A. 2 19 A1 SHAFT 	 2 - 2$ ' * ESF 

nm 

1 6 '  ,, 16 ' DRILL & m 	 . o l  
" 2 - 2 s '  - . - "  - - 63 20 A2 SHAFT SHAFT BLAST 

1 - 2 5 '  1 - 2 5  ' , .  1 ; ! "  S H A F T  D ~ L L  • B L A S T  	 N4 21 A4 '~ is' 	 ENLARGE ~ 5
~ '  RAMP TBMREV. ! SHAFT 	 ES- 2 S '  • ESF 

u 	 m| 

1 6 '  . 2 5 '  	 oe 
" S 2 . 2 s  . . . . 	 55 22 A5 SHAFT RAMP 

TBM 

mi 

2S '  	 uTBM 2S ' 	 " IN " " 46 23 A7 ~ u . P  	 " N E  
RAMP ESF 

7 24 ,3.,Ev.2- 4~ M 

8 25 ea .~v . , - v-.oLE 
MECH.1 6 '  	 ~. 2s' "ram 59 26 e3, REV. 4 - -  SHAFT . BUN. BORE 

* ESF 

10 27 ~.,Ev~-- RAISE BORE 

11 	 28 aa.,evo- DRILL/BIAS] 

16  • DRILL & ,, 09 0e Pe g l  

" 512 29 B4 SHAFT BLAST 	 S 

an 

H n H . I N13 30 B7 	 2s' TBM " " 4
RAMP 	 ESF 

in | u  

1 6 '  DRILL & ,. n ee n 2 - 2 5 '  
, o .  514 31 B8 SHAFT BLAST 	 " 1 - 25 ' • ESF 

u 	 n|  

Two LEVELS 2 - 25 " 1 - 25 ' 1 6 '  . . . TWO n NE S A M E  A S  E N L A R G E15 32 C1 SHAFT 	 " '4LEVEL REPOS. ES • 12S' • ESF 
M am 

1 6 '  . .. *0 
S " 2 - 25 ' "16 33 C4 I SHAFT 	 °' 5 

m 	 i n  

12 ' 	 12 ' DRILL & TITLE II OFIILL & SAME AS 
NE17 34 R l l  SHAFT " - " - "  SHAFT BLAST G.A. BLAST REPOS. 2 - 25 " 2 - 25 ' " i 6 
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EVALUATION 


e 	 ASSESS 5 PROBABILITIES TO QUANTIFY NATURE'S 
TREE; USE TREE TO COMPILE TESTING OUTCOME 
PROBABILITIES 

• 	 ASSESS OTHER 3 PROBABILITIES NEEDED FOR 
DECISION TREE 
-	 PROGRAMMATIC VIABILITY 
-	 REGULATORY APPROVAL 
-	 CLOSURE 

• 	 ASSESS 8 CONSEQUENCE MEASURES FOR EACH 
SCENARIO IN DECISION TREE 

e 	 DEVELOP SCALING FUNCTIONS AND WEIGHTS FOR 
MUA 

e 	 SOLVE DECISION TREE FOR OVERALL RANKING 
RDFEXV5P. 125.NWTRB/9-18/19-91 
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PROBABILITIES NEEDED FOR DECISION TREE 
C lose [ ~0ncl iofHn¶l 

{¢eposllory /
COnS[l ,Icllonl 1 PCLO repoS I tury 

Approved Operat Ion C ~  

PAPP [:{

-OKL~ ~ Retrieve Aband~n' 

Abandon 

I ~ NO Abandon 

[.--
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NATURE'S TREE 


Conditions I 
I

I~ "OK-ET" 

I -PEFN 

Outcome of Characterization Testing 
Early Tests Late Tests 

"OK-LT" 

1-PLFN 
true Positive (early/late) 

i 
OK "NOT OK-LT" 

P 
-false negative (late) 

POK 
"NOT OK-ET" 

LFN 

ESF Option i 
P 

EFN "OK-LT" 

false negative (early) 

PLFP 
false positive (early/late) 

"OK-ET" 

PEFP 
NOT OK 

| -PoK "NOT OK-ET" 

"NOT OK-LT" 

I -P LFP 

true negative (late) 

true negative (early) 

I 1-PEFP 
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FACTORS THAT INFLUENCE THE PROBABILITY 

OF PROGRAMMATIC VIABILITY 


Probablllly ol latium F cosl esllmmtB 
rmilnllln Proorlmmll~ ~ - ~ ~ ................. 


\ ( E .c . . , . . , ~  
ra<lulremente 

2 7 
I n lu fHc len t  l~Og r o l l  Effecllven~a of 

spending 

f 3 r l ~ Coal crSodlbiilly Inadequate eve 
program cro41bil.y ~ 8 

Charges ol 
imprudence 

9 
-term Impact 
localpublic 

Inldequsle schedule 
,~ ¢rldlbl l l ly j 

f 15 
Insufficient lechnl 

credibility 

13 
hi stare dale Is credibility
c~r.drucllon 

16 
OA approval 

Actual slsrl d i l l  Planned schedule problems 
for SBT J 

11 
Woidoma 

NW'TRO/NRC 
Iccoptence • 

"unsultlblllty °' 
t v l lu l l l ons  

SChNulo ellplMOe 
24 

2S 
¢oul l  mlolulion 

" 21 " 
Pfocedurl l  i=roblsms Internal 


Legislative resolution lCcounllbl l l ly 

26  " 

27 
N*ootlato*' ruo lu l ion f 20  ~-20  

SIste roadblocks 30 
Program Instability 

34 ~leed to redo Tills I ,  
dlamy ol ESF to conceptual d e i g n  
SCP design 

instability 



5 

10 

15 

20  

25 

30 

5 

10 

15 

20 

25 

30 

PROGRAMMATIC VIABILITY 

Compm~dm F.~F orijind T~lc II Ocsisn 

Whjl is I~mnLi*! (at rtsolulion o(¢o,¢.a'Y~ by: 
$ M/month (w, to C1~. whu ~, ~ tti.l I~ 1~1", ,,ire nol OK Fiver h,l~al~olil y 0( 

Option "OK-EI-. 'OK-LT" ReitulltoPj A p1peovll Optlon
(average) I}ul l ln Schedule Sllppall NW'IrRB NRC 	 (,i,)Dbl.llmlllrll~,? In lie- Dl~illn ? 

I 4.6 4 d ;  (~)  • 1.0 78 I 
2 5.7 i l i i  ~ • , • 0.7 93 2 
3 4 9  I l l  ~ • @@ 0.8 89 3 
4 6.2 0.6 87 4 

6.0 l l l l  ~ X ~  • • • @@@ 0.7 85 
6 	 6.2 0.8 93 6 

i i t t  ~ • • • •7 6.4 	 0.8 92 7 
8 6.3 	 0.9 85 8 
9 6.4 	 4 6 4 4  ~ X ~  • • 2.6 67 9 

6.2 1.3 74 
I I  5 .9  j 4 ~ 4 ~  i (~ )~  ") • • e 0.9 83 I I  
12 6.5 	 J i l l  ~ 4, • , 0.7 81 12

@@@@13 7.3 	 0.8 89 13
(Q(Q14 6.1 	 0.7 78 14@@(.:@

7.1 	 0.5 95 
16 6.8  i i l l l  ~ • • • 0.6 90 16 

17 4,Q , 0-9~ (2 )  • 70 17 
4 4  ~ • (,~,)18 i 5.7 1.0 77 18 

( ~  • O 0  - 0.9 90 19 

5.5 4 ~  	 0.9 83 
21 6.8 4 ~  	 0.8 84 21 
22  6.3 4 ~  I I ' l  	 0.9 78 22

©@@@23 1 71  dr; ~ i t ~  t i l t  	 0.9 90 23 
l l l l  	 1.0 86 242 4  6.7  I 	 4 1 k ~  @©©6.1 j ~ ~ ~If$ l t l l  1.0 80 

26 6.8 ~ 4 ~  o o  2.5 66 26 
27 6.1 i ~ l l  1.2 73 27 
28  6.2  ~ i i ;~ l i ;  @@ 0.9 82 28 
29 6.7 ~ l ~  0 9  79 29 

7.4 ~ 1 ~  t 1 1 1  @@@@ 0.8 87 

31 6,4 ~ 0 9  77 31e o  
@@@32 7.5 ~ 1 1 ~ 1 ~  	 0.7 94 32 

. . .  @@@33 6.4 ~ 4 ~  	 0.7 88 33 
34 4.5 ~ 	 @@ I. I  69 34 
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NWTRB CONCERNS 


O SHAFT CONSTRUCTION DISTURBANCE: 
(1) BY INTRODUCING WATER INTO ROCK FROM BLAST-HOLE 

DRILLING, AND 
(2) BY CREATING OR OPENING EXISTING OR. NATURAL 

FRACTURES 

EXPLORATION OF THE GHOST DANCE FAULT AT LEAST 
TWICE BY EXPLORATORY DRIFTS; ONE FARTHER SOUTH 

Q AN EAST-WEST EXPLORATORY DRIFT TO FACILITATE THE 
DETECTION OF NORTH-SOUTH TRENDING FAULTS AND 
CHARACTERIZE A LARGER EXTENT OF ROCK AWAY FROM 
THE SHAFTS 

RDFEXVSP. 125.NWTR B/9- I B/l'i-~-~i 



NWTRB CONCERNS 

(CONTINUED) 

INCLINED RAMP INTO THE EAST SIDE OF THE YUCCA 
MOUNTAIN BLOCK TO REPLACE ONE EXPLORATORY 
SHAFT, FAULTS TO BE INSPECTED AT DEPTH, INTERSECT 

MOST OF THE TUFF UNITS, AND ALLOW EXPLORATORY 

ROOMS AT POINTS OF INTEREST 

GEOLOGIC MAPPING OF SHAFTS AND TUNNELS THAT 

HAVE BEEN BORED SHOULD PROVIDE MOST RELIABLE 

DATA 

• 	 EXPLORATION OF THE SOFTER TUFF UNITS THAT OCCUR 
ABOVE AND BELOW THE REPOSITORY LEVEL THAT ARE 
IMPORTANT IN IMPEDING DOWNWARD FLOW OF SURFACE 
INFILTRATION 

RDFEXVSP. 125. NWTR B/9-18/19-91 



NRC CONCERNS 

(SCA COMMENT 35) THE PROGRAM OF DRIFTING .... APPEARS 
UNLIKELY TO PROVIDE THE INFORMATION NECESSARY TO 
ADEQUATELY INVESTIGATE POTENTIALLY ADVERSE CONDITIONS 
... BIAS TOWARD NORTHERN PART OF BLOCK ... MANY NORTH 
TRENDING FAULTS IN ABANDONED WASH BLOCK (S.E.) 

• (SCA COMMENT 37) NOT CLEAR THAT BLAST INDUCED FRACTURES 
CAN BE DIFFERENTIATED FROM NATURAL FRACTURES 

• (SCA COMMENT 82) INCLUDE IN SITU WASTE PACKAGE TESTS TO 
OBTAIN THE INFORMATION NEEDED TO VERIFY WASTE PACKAGE 
PERFORMANCE ATTHE TIME OF LICENSE APPLICATION 

• (SCA OBJECTION 1) INCOMPATIBILITY oF SOME TESTS WITH 
CONSTRUCTION OPERATIONS 

(SCA OBJECTION 1) LONGER TEST DURATIONS WILL BE 
NECESSARY; DELAYS IN TESTING COULD AFFECT THE TIMING 
WHERE MULTIPLE TESTS ARE PLANNED FOR THE SAME 
LOCATION 

• (SCA OBJECTION 1) THE SPACE DESIGNATED FOR TESTS WITHIN 
THE UNDERGROUND TEST A R ~  LAYOUT IS VERY LIKELY TO BEJ 
INA D E Q U AT E - R D F E X V 5 P .  , 2 5 N W T R B , 9 - 1 8 ,  ,~:?t 



FACTORS THAT INFLUENCE THE LIKELIHOOD OF 

CONSTRUCTION AND/OR OPERATION APPROVAL 


Llklllhood of approval 

, f  2 
procedural conlldlmt~'..I ,,.,.=co.,,de,,."3"3 ( (  ' -~ 

/ ~ ~ . c o m p l l a n c e  with proclKlurl~) (•_•' 
16 

f Opllon Ilcllllllt!l comps+alive 
4 ~ svaluation of (lesion alternatives 

,+ .n~es J /  ~ ~,,...~ o c~n +0=lIcX+)ll IXO)~ 

~ 
16 

Option allows ior 
( =.,....~,m~.oe.,.,,o. ) /  ~ ~ - - - - - - - - - ' ~ - ~  )


of effective QA Ixog~m ~ / ]  ~ ~ 20 
) C;FF160.150-1621~, I "  / ~ / "  Option facilitates 

~ I K demorlllnltion of c o m p l i a n c e  

6 
Preclosure 9 M .  . . . O ~ i o n  laclUtales compilanc8 

wllh 10 CFR 00.133 
14 

Repos.ow dlrecl lion promotes confidence 
I lot Implemenlatlon ol 

)rmanco confirmation plan 

11 

Raposl;ory 


he4nh 


13 
Rapos.ory 


anvlmnmelv 

du,raUon tams 

Option allows (d.~-"_o..-_;._h31 I ( o,.I:..h level w is t l  lesl 
A/ l i l / / f l ln |a  provk~i~I Ass.sL, nonls p~ovld~l by Preclosuro Par~la J u d ~ a  prov/dedby PoslC/os.m Pan~ • by T~ing panel I I - ' - ' - I  "- 26 . , - b / <  Aria lot expanding 

Ramps vs. sha ~._ t~in 9 
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FACTORS THAT INFLUENCE THE LIKELIHOOD 

OF RETRIEVAL 


1 
Llksllhood of 

r t tdtval  

2 
Insulflclont technical~'~---- 

cont|dance ~ J "  

3 
(~lnsufllclmnt ixoca 
~ confldonce 

..,,m.= ~ k 
Llcmnse mmendment 

;tO close ret~sltory , t /  / ~ alppmva| |P-app) 

S 

Porlormince 
• conl lrmtlon j 

16 
Option promotes 

confldenc4 for Implementation of . . . . . 

EJtlmatos provk~o<l 
by RogulawrY 
Approval Panel 

Rotrieval l~Itab~ 
costs/schedule 

13 
Pomertor rele~u~ 

oadlmmtos 
17 

Opllon allows high 
level mule  r u t  

Reqrlevad dlrecS 
cost .., .~ 

prior reloaso 
estimates 

P|nol OKrOK-ET", 
"OK4.T'I 

Asamssm~t* peovk~d by 
Co~Scned~V Pan~ I I  Assessments p rovk t~  I ' " ' - - "  J JudDwne~s provk)Vd 

by POMCJoa~rB P, tn~ L by TeslJng PaJnel 

10 
Rsmpsvs. shafls 

19 
Early tosts on she 

suHablllty 21 
IbllRy Ior o~or 
duraUort lol ls 

Amount of eal, 
. e](amlned 

i> 
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FACTORS THAT INFLUENCE THE NUMBER OF 

POSTCLOSURE HEALTH EFFECTS ATTRIBUTABLE TO 

THE ESF-REPOSITORY HEALTH EFFECTS PORTION 


Number of health 
effects 

Populallon i t  Doses Io 
risk . Individuals 

~.. ~ n e u m ~ J  ~ ¢ o n a u m ~  ~ air ~ Inhll.dConcentratlon-,in 

~ / (~-....,.o.,ber \ ,...~.=...°...,,.. 

1618 
Beeellne rater 

qualfly 

~ .  water 

~'~surlece t 2hi s port t~'mu 22 
accessible environment 

71 
Direct releases 
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FACTORS THAT INFLUENCE THE NUMBER OF 

POSTCLOSURE HEALTH EFFECTS ATTRIBUTABLE TO 


THE ESF-REPOSITORY TRANSPORT THROUGH 

NATURAL BARRIERS PORTION 


gm 

Saturated zone 
f low distance 

Saturated zone 
ore, cove ix:many 

Saturated zone 

- = = = ~ - ~ - - ~  

Unsatumled zone 
flow dlst once 

Unsatureled zone 

24 
tied zone so 

coelllclent s 


retardation 

26 

Sattnetod zone 


precipltelion effects 


f 31 
Saturated zone ground water.=,., 

velocity dlsldbutlon (Inclmllng 

Unsalur, qed zone 

35~"C;'L--.--t,,,e,ed,~..,.,~.."~C Une.,ura,..on. 

Unsaluraled zone 

=.,..on.,,
Veloclly distribution ( i n c l u d i n g ) )  

ground water travel IJme) J J  

32 
bveter Irermpoll through 

saturated zone . . t  


43 
Release to s a l u r i l i ~  
_ zone J 

42 
I ra te r  transpoN through 

unsaturated zone 


Unsaturated zone 
ground water f lux  

R D F E X V 5 P  125 NWTRB/9-1 
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FACTORS THAT INFLUENCE THE NUMBER OF 

POSTCLOSURE HEALTH EFFECTS A'n'RIBUTABLE TO 


THE ESF-REPOSITORY ENGINEERED BARRIER 

SYSTEM (EBS) PORTION 


n-s phase InlUal Invenlory 
m l e u N  . Oecay rate 

48 
41Xl I r ,  nsi~ft I 

EBS ,nd seals 


SO 

FladJonucllde 


Inventor/ 


Conlilner Volume of water ccm! WsMe form ,ste ck,ge 
clegmclellon ~ w ~ e  muolutlon r e l e , m  

® 
Ground water Ground waler v,locny dlMrlblAIon 

chemistry ~ throuoh EBS ,nd seals _.~ 
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FACTORS THAT INFLUENCE THE NUMBER OF 

POSTCLOSURE HEALTH EFFECTS A'n'RIBUTABLE TO 


THE ESF-REPOSITORY SCENARIO PORTION 
® 

56 
Pold -wasiHmptacemenl 


characteristics 

of EBS and seals 
44 


wasle4mplacem 

chIrIciMIIIIcI 
 Changes In l i l le  of 
I haiurll blrrlerl - 7O 


Human Interference 


69 
Climatic change 

IM 
6 f 65 ~ ~(. ESF r e p o s l l o r y - I ~  ) )  / - - " " - ~ ' - "  

l:aullhlo 

Repository 
¢onll0urlilon 

Repository d~lgn 

U 
Ropos,ory 

8S I~¢ttlon 
73 Areal power donlny 

ESF conf~lumtlon 

Number end lyp~ o! >" 78" 
80 ilcc4Ni s4Mi Nllure Imd exlenl of ESF acres,, Calico HIIll penelratlor 

"~ 83 
ESF access IoCatlo~ 81 

ESF slzs 86Fluid aim matedel Wll le loll 
e2 


ESF lype 


ESF conltrucUon 

method 


F.~erll ol exploratory 

ddnln 0 i i  the 


rtposllory hodzon 
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POST-CLOSURE RELEASES INFLUENC 

DIAGRAM 


f 22 
RELEASES 


TO THE 

ACCESSIBLE 


ENVIRONMENT 


UZ GW 
vel. dist. 

UZ matrix 
diff. effects 

UZ socpl 

r 48 \ 
Gas trnsp. 

Ihfu EBSiseals 
( 55 "~ 

GW vel. dist. 
t h e  EB~eeals 

61 
OW leap.  

thru EOS/so81! 

58 UZ GW 

r 84 
Reposl 

r..onslr, n 

04 
u In 44 " '  

st empl. char. 
nat. barder= 

87 
NO. & type 
f0pository 
accesses 

08 
F repoeltl
Induoed 
cltenOeo 

ESF 

ESF 
a~esses 

Lopo*i,o,v~ / 1-31- conne~l 
wl  repository 

ESF 
~.1- a c c e s s  

I O C a l I o A  j 

ESF cons! 
• method 

[ .=ure ~, ..,.:~ 
,t mat. 
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IMPORTANT INFLUENCING FACTORS FOR POSTCLOSURE RELEASES 


i 
~Release 
([rctnol 

repos i to ry  Ioca- 
t lon  (above
wate r  table) 

Post enplacenenl 
cha~actlstlcs oK 

EDSlseals 

ESf/reposltory 
access type.nunber 
and location 

Change In Water 

Table Level 

ESF Connection 

w l t h  Repository 

F lu id /mater ia l  

usage 

!Nature & Extent of 

. CH penetrat ion 

ESF/reposl tory 

Construct ion l' lethod 

Repository 

Conf Iguratlon 

Rock Support 
System 

EPA std) O0 56 
Ár~"Ips ~S shafts) 

~ and 07 91 75 77 76 70 an'J 84 90 09 

! BEST I~ l t [ lx  IF[lc&lJre 0 high above ||ood mechanical mining 
f l o w  f l o v  No change I n  p l l l n :  nO chln~le 

1 0 " - I  10"-4 be l t  e l i .  Ot [e l  In  beet es t .  Ot 
re lease l  

50% Increase If e f fec t i ve ,  decrease Is good unconnected Is less Is beLier be t te r  i f  no less exlent  of damage lower low 
ramps bet te r  f ewer  Is bet ter  bet ter  If (especia l ly  If penetrat ion be t te r  than d r i l l  and ex t rac t ion  ex t rac t lon  
than shaf ts outside repos, f rac ture  f l ow )  blast  ra t io  bet ter  ra t io  be t te r  

more Is bet ter  connection Is emplacement 
Increase Is fo r  wa te r  bet ter  If down area non-d lsc r lm l - min imal  Impact If minimal no. of c l [cu lar  cross-

good vapor removal  gradient nator If mat r i x  ma t r i x  f l ow  faul t  Inter- sect ion be l i e r  
f low sections bet ter  

good locat ion 
If above max. addit ional 
f lood plain I rac tu r ln  9 o f  
level already ( tac t  

ufed rOCk IS 
outside block better 
IS bet te r  

c o n t l o l l o d  d r i l l  & 

b | a l t  

above tided d r i l l  and blast  

BASE. 
CASE 

i 10"-7 I 10"+) 
m 

' no change 
] 

20 m'31y[  p l a i n  

~ 4 lhatt l l ,  
2 Z*~lpl 

se l f -d ra in ing  

arched 
rectangular 
opening 

] 20-200 m^) ly [  low potent la l  
for  se l l -  
draining worse 

Inside block Is 
worse 

bad locat ion If non prefer red 

If Inef fec t ive,  
below or at 
PrlF Increase Is bad connected Is more IS worse worse if f rac ture  

al ignment 
SllUClure 

w i th  

ramps w o r s e  (change In worse If ( I f  f rac ture f l ow  together w l t h  worse 
than sna i l s  more Is worse s t ra t igraphy thru Inside repos i tory  f l o w )  connection to 

Decrease which wate r  emplacement area repos l to ry  and 

Is not good 
200 ( I h i f t l |  to  
2000 I[amp8) 
m ' ] / y [ I o p * n i r x j ;  

moves) distance to wa te r  
table 

higher 
ex t rac t lon  
f a t l o  15 

higher 
ex[I ac I Ion 
la[ lO IS wo lse  

Riq)  below t |ood we! se 
5 0 %  D e c r e a s e  

200 m ' ) / y r  
p l a i n / l o c k  hi8 
h | g h - d e n i i t y  el  

WORST 
10"-6 

i 
10"-2 

No slQ Smpact of 
wo[s( l e | .  e= l .  

t [ ac tu [es  and 
f a u | t  zone 
In(elsecilon 

pl()duct inl~ m l n l n q  

d [ l l l  ~ b l a s t  

NOIE MUSt c o n s i d e r  a g g r e g a t e  I m p a c t  o r  f a c t o r s  

on  p e r r o r m a n c e  o r  r e p o s l t o r y  s y s t e m .  
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