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Volcanism Studies 

Yucca Mountain Project 


1. Overview of progress since March, 1991 
-	 Status  of  p rogress ,  not  a p rog ram ove rv iew  

2. Emphasize Lathrop Wells studies bu t . . .  
-	 Program is much  b roader  than  jus t  La th rop  Wel ls 

3. Making progress 
-	 Geochrono logy ,  f ie ld and pe t ro log i c  s tud ies  are b e g i n n i n g  

to come  toge the r  
-	 Over  mos t  QA hurd les  
-	 Mov ing  in to o ther  p rog ram areas 


-- other quaternary centers 

-- structural models 

-- effects of volcanism 
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Volcanism Studies 

Yucca Mountain Project 


(Continued) 

4. Goals of the Volcanism Program 
-	 Define the risk of volcanism for the potential Yucca 

Mountain Site 
i 	 Gather a data set which supports the basis of an 


assessment of volcanic risk (QA requirements) 

Present conclusions to the Nuclear Regulatory 

Commission 


I We are: 1) unconcernedwhich methods or approaches 
are best (multiple alternative models) 

2) seeking increased confidence through 
convergence of multiple approaches 
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Discussion Topics 


NWTRB meeting (March 91): Post-Meeting Goals 
- Gain perspective on Lathrop Wells Chronology issue 

--Initiate trenching program 

Stratigraphy of center 

Data versus speculation 

Assumptions of existing data 


--How do we achieve consensus or agreement on differing 
opinions? 

Study plan reasonable: multiple geochronology methods 
Achieve resolution through data gathering 

identify data that may resolve issues 
identify why differences in opinion exist 
are difference important to volcanic risk? 

-- Do not neglect rest of the program 
Lathrop Wells center is not the volcanism program 
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Progress on Post-Meeting Goals 

Perspective.on Geochronology Issue 
-	 Geochronology Review: Don DePaolo 

-- Field and literature review 
-- Summary report/additional reports 
-- Continuing as Geochronology advisor 

not involved in the work 

independent perspective and advice 


-	 Organizational changes 
-- Three Prs: divided by Study Plans 


Characterization of Volcanic Features: F. Perry 

Probability of Magmatic Disruption: B. Crowe 

Magmatic Processes/Effects:  G. Valentine 

-- Expanded perspective 

Insure range of opinions 

Spread workload (preserve sanity) 


-- Increased Focus: Effects on Repository 

Eruptive 

Subsurface 

Magma Dynamics (DePaolo recommendation) 
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Volcanism Task Organization Chart 


--i G'°c%°":'°~%~'v"rI YMP ~ Jeanne Cooper, DOE 
I I 


Probability Volcanic Effects Characterization of 

Volcanic Features 

F. Perry, PI B. Crowe, PI G. Valentine, PI 

--I Volcanism Drill Holes I Location/Chronology I --t Eruption Effects Ii 
-~ Geochronology I -~ StructuralControlsI t uo.u..ce I 

-~ Field Studies I 
 i - j  I 


Eruptive Sequence J CP:l°b/biiliJnYs I ' 


m I Field Evolution I 
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Post-Meeting Goals 
(Continued) 

Field Studies 


Initiate trenching program 


I[ 
-- State permi ts  

-- Safety procedures 

-- Env i ronmenta l  p rocedures  

-- Operat ing procedures:  4x4 t ruck mounted backhoe 


July 1991: First surface disturbing work 
volcanism trenching started IJ 

-	 Status of trenching studies 
-- 35 t renches completed 

-- 1 large t rench (field tr ip) 

-- St rat igraphy modi f ied and modi f ied and . . .  

-- Cima t renching (9 t renches) 

-- Permiss ion obta ined to work  in pr ivate quarry  (Sept. 92) 


Not complete but proceeding well 	 IIII 
-	 F ie ld  s t u d i e s  o f  3.7 Ma c y c l e  
-	 P e t r o l o g y  s t u d i e s  


-- Crater Flat 

-- Sleeping Butte 
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L~tt~roP WellS Volca~lC Center: jrenCh s~tes 

0 



Photograph of trenching 

in Lathrop Wells 
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Post-Meeting Goals 

(Continued) 

Attempt to gain consensus: Understand range of 
possible views 

- G e o c h r o n o l o g y  studies 
-- Mult ip le methods  for c ross-check ing new resul ts 
-- Soi ls s tudies 
-- Paleomagnet ic  data (Q16, Q15, bur ied f low) helped resolve 

di f ference and uncer ta in ty  

- First hints of c o n v e r g e n c e  or at least "consol idat ion"  

- Focus  on ident i fy ing d iscr iminatory  data 
-- Def ini t ive data 

-- Data requir ing assumptions 

-- Speculat ion 
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Post-Meeting Goals 

(Continued) 

Attempt to gain consensus: Understanding range of 

possible views (continued) 


Publication of results 
-- Major effort for Las Vegas High-Level Waste Symposium 


Status of Lathrop Wells studies 

Recurrence models 

Petrology cycles/Lathrop Wells geochemical model 

Effects of volcanism 


Increased confidence that studies are proceeding reasonably. 

Yes, problems remain but..  


Resolution through steady progress 


Problem areas 
-- Q A  s o f t w a r e  

-- Environment issues (Los Alamos) 

-- Technical challenge: Method development, assumptions, 
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Post-Meeting Goals 

(Continued) 

Do not neglect rest of program (is there life after 
Lathrop Wells?) 
- Effects of volcanism 

-- S t u d y  p lan  


-- E r u p t i v e  e f f e c t s  


-- S u b s u r f a c e  e f f e c t s  


- Structural  models of the Yucca Mountain setting 
-- R e v i e w e d  


-- S u m m a r y  o f  E2 c a l c u l a t i o n s  


-- N e w  ideas  f o r  m o d e l  d i s c r i m i n a t i o n  


- Teleseismic tomography/se ismic  gap 
-- E v a n s  a n d  S m i t h  p a p e r  


-- A l t e r n a t i v e  m o d e l s  


-- G e o p h y s i c a l  r e v i e w  
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Post-Meeting Goals 

(Continued) 

Do not neglect rest of program (is there life after 
Lathrop Wells?) 
-	 Probabil ity tables: E1 and E2 

--Firsts compilat ion completed 
--Identif ied potential areas requiring resolution 

Recurrence models 

Event definition 

Conservatism in calculations 

Model bias 


ugly words: Expert Opinion 

-- Solicit recommendations: NWTRB 


-	 Issue resolution report 
--Major effort: Summary report 
-- NRC interactions 
--Jeanne Cooper, DOE: Volcanism Task Manager 
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Photo courtesy of 
Jack Crowell, Beatty, NV 
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Aeromagnetic Anomolies, 

Amargosa Valley 
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Field Trip 

Wednesday, September 16, 1992 


1. Large group 
- Logist ics dif f icult 
- 4x4 roads at Lathrop Wells 

2. Private property/active quarry operation 
- Safety conscious with large group 
- No interference with commercial  operat ions 

3. Cliff exposures/unstable trenches 
- No entry into trenches 
- Limited access to cliff exposures 

Goals: 
- Overview strat igraphic data: evolut ion of center 
- Examine strat igraphic contacts 
- Examine tephra units: different or ig ins 
- Soil development in trenches 

II Big Group, Safety Priority, Private Property, Time Constraints 
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Photograph of 

Quarry Site 
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Photograph of 

North Cone Exposure 
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Photograph of 

Lava Flow Sequence 
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Strategy for Resolution of Volcanism Issues 
i • I Ev~.c.~.ig.o.s I
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