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NWTRB QUESTIONS & DISCUSSION POINTS 


1- DISCUSS RECENT FINDINGS IN TECTONICS ('92-'94) 

2- INVESTIGATIONS & RESULTS THAT HAVE THE 
MOST AND LEAST IMPACT ON THE SEISMIC HAZARD 
ASSESSMENT. WHY? 

3- FUTURE INVESTIGATIONS THAT WILL HAVE THE 
MOST AND LEAST IMPACT ON SEISMIC HAZARD 
ASSESSMENT. WHY? 

4- DISCUSS PRECLOSURE & POST CLOSURE, SURFACE 
& UNDERGROUND, GROUND MOTION & FAULT 
DISPLACEMENT ASPECTS 



I M P O R T A N T  F I N D I N G S  F O R  S E I S M I C  H A Z A R D  

ASSESSMENT AT YUCCA MOUNTAIN 

1- QUATERNARY FAULT MAP OF YUCCA MOUNTAIN 

2- MAP OF QUATERNARY FAULTS WITHIN 100KM OF 
YUCCA MOUNTAIN 

3- FAULT BEHAVIOR STUDIES COMPLETED OR NEARLY 
COMPLETE ON THE FOLLOWING FAULTS: 

-- B O W  R I D G E  

-- SOLITARIO CANYON 

-- WINDY WASH (PLUS LONG-TERM OFFSET RATE) 

-- P A I N T B R U S H  C A N Y O N  


-- S T A G E C O A C H  R O A D  


-- B A R E  M O U N T A I N  


-- D E A T H  V A L L E Y - F U R N A C E  C R E E K  


4- MIDWAY VALLEY STUDY COMPLETED 

5- 10-YEAR GPS SURVEY COMPLETED 

6- ANALYSIS OF THE LITTLE SKULL EARTHQUAKE AND 
AFTERSHOCK SEQUENCES 

7- INITIAL ASSESSMENT OF RELEVANT EARTHQUAKE 
SOURCES 

8- PRELIMINARY PSHA OF THE ESF AT YUCCA MTN 

9- PRELIMINARY TECTONIC MODEL OF YUCCA MTN 



MOST IMPORTANT FUTURE STUDIES FOR SEISMIC 

HAZARD ASSESSMENTS AT YUCCA MOUNTAIN 


1- SEISMIC REFLECTION PROFILES ACROSS BARE MTN, 
CRATER FLAT, YUCCA MTN, AND FORTYMILE WASH 

2- DETAILED MAPPING OF FAULTS WITHIN PROPOSED 
REPOSITORY BLOCK (SURFACE & UNDERGROUND) 

3- ANALYSIS OF FAULT MOVEMENT HISTORY ON THE 
GHOST DANCE AND SUNDANCE FAULTS 

4- REFINE AGES OF PALEOSEISMIC EVENTS 

5- COMPLETE PALEOSEISMIC INVESTIGATIONS OF 
RELEVANT EARTHQUAKE SOURCES 

6- GROUND MOTION MODELLING OF RELEVANT 
EARTHQUAKE SOURCES 

7- REFINE KNOWLEDGE OF FAULT GEOMETRIES 

8- ASSESS POSSIBLE CONNECTIONS BETWEEN 
QUATERNARY FAULTS AT YUCCA MTN 

9-IMPROVED EARTHQUAKE LOCATIONS 

10- HISTORIC EARTHQUAKE CATALOG 

1 1- LOCAL SITE EFFECTS ON GROUND MOTIONS 

12- REFINE TECTONIC MODEL(S) OF YUCCA MTN 



SITE CHARACTERIZATION STUDIES THAT HAVE THE 
LEAST IMPACT ON SEISMIC HAZARD ASSESSMENTS 

1- TECTONIC GEOMORPHOLOGY 

2- FOLDING IN MIOCENE ROCKS 

3- LATERAL CRUSTAL MOVEMENT 

4- TECTONIC EFFECTS ON THE WATER TABLE, 
PERCOLATION FLUX RATES, FRACTURE PERMEABILTY, 
& ROCK GEOCHEMICAL STUDIES 
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A FAULT MAP OF THE YUCCA MOUNTAIN AREA, NYE COUNTY, NEVADA 
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TR.ENCH 'SITES BY FAULTS 


FAULT 

Paintbrush Canyon 

Bow Ridge 
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PALEOSEISMIC DATA 

PRELIMINARY RESULTS 


~, Fault Lengths: 5 - 20 km 
~, Number of Events: 2 - 5 (past 100 ka) 
~, Displacment Sizes / Event: 10-100 cm 
~, Recurrence Intervals: 20 ka - 100 ka 

Slip Rates: 0.001 -0.02 mm/yr 
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PRELIMINARY PREDECISIONAL DRAFT MATERIAL 
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Data for the Bare Mountain fault (about 14 km west of site) 

Estimated age Recurrence 
of youngest interval Slip rate 

Source event (ka) (103 yrs) (mm/yr) 

Published estimates <9 220->150 0.19 

Our preliminary estimates ~ >10 to 100? >100 0.015 

Data for the Death Valley m Furnace Creek fault system 
(about 50 km west of the site) 

Estimated age Recurrence 
of youngest interval Slip rate 

Source event (ka) (103 yrs) (mm/yr) 

Published estimates _<0.2 1.7-3.7 0.2-2.5 

Our preliminary estimates . . . .  _<0.2 0.5-2 4-8 
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RESULTS OF MIDWAY VALLEY STUDY 


GEOLOGIC MAPPING & SUBSURFACE INVESTIGATIONS 
WERE CONDUCTED AT SITE OF PROSPECTIVE 
SURFACE FACILITIES. 

TWO ZONES OF FRACTURES (N15E) OCCUR IN MIDDLE 
QUATERNARY DEPOSITS. NO VERTICAL SEPARATION 
CAN BE DISCERNED WITHIN A RESOLUTION OF < 5 CM 
NO EVIDENCE OF LATERAL SEPARATION. 

FRACTURES DO NOT EXTEND INTO OVERLYING LATE 
PLEISTOCENE OR HOLOCENE DEPOSITS. 

NO SIGNIFICANT FAULTS (> 5 CM DISPLACEMENT 
DURING LAST 100,000 YEARS) HAVE BEEN FOUND AT 
REFERENCE CONCEPTUAL SITE. 

DATA FROM THIS STUDY PROVIDE CALIBRATION 
INFORMATION ON INTRABLOCK FAULTS (MAY BE 
SIMILAR TO GHOST DANCE FAULT). 



Preliminary Magnitude and Recurrence Parameters for Known and 

Suspected Quaternary Faults in the Yucca Mountain Region 


Faeff Closest 
N ~ o  Approach 
~... , , to ESF (km) 

Bow Ridge 0.3 

Paintbrush 1.5 

Ghostdance 3 

Solitario 4 

Fatigue Wash 5 

Windy Wash 6 

Stagecoach 11 

Crater Flat 12 

Bare Mountain 14 

Mine Mountaka 17 

Total 

Length 


(km I 


4 - 10 


2 0 - 26 


3 - 9 


13 - 22 


10 - 16 


14 - 24 


6 - 10 


3 - 9 


10 - 16 


13 -  20 


Maximum 
Magni tude 

(Mw I ,, 

6,5 

7.0 

6.5 

7.0 

6.8 

7.0 

6.4 

6.5 

6.6 

6.9 

Fault Slip 
Rate 

,, /mm/yr) 

0.001 - 0.003 

0.01 - 0.02 

( 1 0 - 4 - 1 0 - 3 )  

0.001 - 0.02 

0.005 - 0.02 

0.005 - 0.03 

0.005 - 0.02 

( 1 0 - 3 - 1 0 - 2 )  

0.001 -0 .02  

(10-4 -  10-3) 

Average 

Recurrence 

Interval (ka) 


40 - 80 


30 - 100 


(700 -  7000) 


20 - 100 


40 - 1 O0 


40 - 1 O0 


20 - 60 


(70 -  700) 


2 0 - 100 


(1500-  15000) 




Preliminary Magnitude and Recurrence Table (continued) 


Tc.'.al 
Length 

(km) 

15 - 27 


19 - 65 

4 8 - 60 

22- 35 


17 - 35 


25 - 29 


190 


38- 54 


75 


? - 8 4  

Maximum 
Magnitude 

(Mw) 

7.0 


7.4 

7,4 

7.2 


7.2 


7.1 


7.9 


7.4 


7.5 


7.6 

Fault Slip 

Rate 


Imm/yr) 


(10-4-10-3) 


0.003 - 0.02 

0.005 - 0.02 


0.008 - 0.02 

(10-4- 10-3) 


(10-3-10-2) 


(2-4+) 


? 


(2+ 4+) 


? 

Average 
Recurrence 
Interval (ka)~ 

i ' 

(1800 - 18000) 


30- 150 


20 - 100 


20 - 130 


(2600- 260b13) 


(2200- 22bbi3) 


(1 -5) 


(eP - iP)  


(1 +4) 


(QT- eP) 


Fault 
Name 

Cane Spring 

Rock Valley 

Ash Meadows 

Yucca 

Carpetbag 

Keane Wonder 


Furnace Creek 


Belted Range 

IDem~, Valley 

Closest 

Approach 


to ESF (km) 


24 

27 

34 

38 

41 

45 

52 

55 

57 

5:/ 




Preliminary-Magnitude and Recurrence Table (continued) 


Fault Closest Total Maximum 
Name Approach Length Magnitude 

to ESF lkm / tkml IMw/ 

West Springs 
Mountain 

Pahrump - 
Stewart Valley 

West Pintwater 

East Pintwater 

Hunter Mountain 

Panamint Valley 

57 60 7.4 

70 70 7.4 

74 45 7.3 

79 45 7.3 

97 80 7.5 

97 80 7.5 

Fault Slip 
Rate  

(mm/yr) 

0.06- 0.1 

(10-2- 10-1) 

(10-3-10-2) 

(10-3- 10-2) 

(1.5- 3.5) 

1.5 - 3.5 


Average
Recurrence 
Interval (ka) 


(20- 100) 


(40- 400) 


(300- 3000) 


(300- 3000) 


(1 - 4 )  


1 - 4 
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• Quaternary Fault Sources 
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Relevant Seismic Sources 


Can potentially generate O. 1 g or greater peak acceleration at YM 
50th percentile (median in lognormal distribution) 

Bow Ridge Paintbrush Canyon Ghostdance* 
Solitario Canyon Fatigue Wash Windy Wash 
Stagecoach Road Crater Fiat* Bare Mountain 
Mine Mountain* Cane Spring* Rock Valley 
Ash Meadows Yucca Fault Furnace Creek* 
(Carpetbag)* (Keane Wonder)* 

84th percentile (one sigma in lognormal distribution) 

Death Valley West Springs Mountain 
Pahrump-Stewart Valley (West Pintwater Range)* 

* Faults that lack documented information pertaining to 
Quaternary activity, geometry, maximum length, slip rate, and 
recurrence interval. 

Is peak acceleration an adequate measure of damage 

potential? 

• 	Better to use spectral ve~or~7 ~h~ spans frequency 
bands of engineering signi~icance 
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TABLE 2. Tensor Strain Rates (#strain/yr) Referred to 


a Coordinate System with the 1 Axis Directed 


East and the 2 Axis North 


Network ~ 11 ~ 12 ~22 

All lines 0.010 + 0.020 -0.002 4. 0.008 -0.009 ± 0.021 

14 Geodolite 0.009 -4- 0.022 -0.005 4- 0.011 -0.011 -i- 0.023 

12 Others 0.012 ± 0.023 0.003 4- 0.012 -0.008 4- 0.024 
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Cross Section- June 29th and June 30th AC~'~i~ 
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