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Volcanism Studies for the YMP 
(are we done yet?) 

Simulation Modeling 
- D i s r u p t i o n  R a t i o  

- P r o b a b i l i t y  of  M a g m a t i c  D i s r u p t i o n  

, ,  repository (Htemp/Ltemp repository) 

,, repository system 

Volcanism Issue: PA Significance 
- Data feeds from simulation modeling 

- Eruptive and Surface Effects 

-	 RIP using YMP base case 


,, Golder Associates 


Dose/Risk Modeling: Volcanism 
- Sandia Study: 1983 

- NAS Standards 
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Simulation Modeling: Disruption Ratio 

•Extension of Dike Models of Sheridan (1992) and Wallmann et 
al. (1993) 

•Spatial and Structural Models from 	Volcanism Status Report 
-condensed to 7 spatial and structural models 

~ e l iminated caldera and de tachment  mode ls  

~ combined  related models  

-2 volcanic cycles 

~1.1 and 5.0 Ma 


•Incorporated Subsurface Structure of Feeder systems 

-Simple, Complex feeder models 

-Dike Dimensions/Orientation: YM region 

•FRACMAN used for simulation modeling 
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t l l  Spa t ia l  and Structural  
Mode l s  
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Disruption Simulation: 

Yucca Mountain Region 
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Quaternary CFVZ/YMR 
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~ Y o u n g e r  P o s t c a l d e r a  C F V Z  
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j ,  Quaternary Pull-Apart Basin 
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~ii~ Y o u n g e r  P o s t c a l d e r a  P A B  

1 1 0 0 0 0  

1 0 0 0 0 0  -

90000-

80000-

70000 -I 


60000 


50000 

E
~0 40000 


30000-

Z 

20000-

1 0 0 0 0 -

0-

- 1 0 0 0 0 -

-20000-

- 3 0 0 0 0  . . . .  I . . . .  I . . . .  I . . . .  I . . . .  I . . . .  t . . . .  

-20000-10000  0 1 0 0 0 0  2 0 0 0 0  3 0 0 0 0  4 0 0 0 0  5 0 0 0 0  

Easting (meters) 

GRAFTRBP.PPT.125.NWTRB/10-17/18-95 



W a l k e r  L a n e  S t r u c t u r a l  Z o n e  

1 1 0 0 0 0  

1 0 0 0 0 0  -

90000 -

80000-

70000 

60000 

50000 

¢~ 40000 

. ~  

,.~ -


~ 30000 -- 


Z 

20000-

10000-

0-

-10000 

-20000 

- 3 0 0 0 0  . . . .  I . . . .  I . . . .  I . . . .  I . . . .  [ . . . .  I . . . .  


- 2 0 0 0 0  - 1 0 0 0 0  0 1 0 0 0 0  2 0 0 0 0  3 0 0 0 0  4 0 0 0 0  5 0 0 0 0  


Easting (meters) 

~ A s  GOlder SOClates 
G R A F T R B P .  P P T .  1 2 5 . N W T R B / 1 0 - 1 7 / 1 8 - 9 5  



N o r t h - E a s t  S t r u c t u r a l  Z o n e  
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Disrupt ion Ratio 
Summary: E2 

bar = min to max 
tr iangle  = expected va lue  
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Probability Magmatic Disruption 
Summary: £ 1 # i v e n  E2 

b a r  = m i n / m a x  

t r i a n g l e  = e x p e c t e d  v a l u e  
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RIP Volcanic  Disrui , t ive  Events  
Module:  Logic  

Consequences: 

1 ) Change retardation in 

Rate for 

Intersection of 


Repository 
 NO 
System 

YES 


Erupt, Above, or 

Below Repository? 


ABOVE 

(No Eruption) 


f 5 

Consequences: Consequences:Consequences:1) Waste Package Failure 1) Waste Package Failure 
1) Waste Package Failure 2) No Retardation for 2) No Retardation from 2) No Retardation for 

entire column top of Calico Hills to water entire column 
3) Eruption table 

\ J 

~ A s  Golder SOClates 
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RIP V o l c a n i c  D i s r u p t i v e  Events  Module:  
F u n c t i o n s / P a r a m e t e r s  I 

E1 -- recurrence rate (events yr "1) 
- Dist r ibut ion for d isrupt ion zone 

E2 -- disruption probabil i ty 

- Der ived f rom s imu la t ions  

- Dist r ibut ion for d isrupt ion zone  

Derived from E2 simulat ions 

- Dike length in repos i tory  (DL) 

- Rat io of repos i to ry  to total dike length (DR) 

- Probabi l i ty  of Magmat i c  Disrupt ion 

Eruption Criteria 

- DL > 500 m 

- DR > 0.25 

~ .  Gohler 
A s s o c l a [ e s  
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RIP V o l c a n i c  D i s r u p t i v e  E v e n t s  Module :  
F u n c t i o n s / P a r a m e t e r s  II 

Number of waste packages disrupted/corroded 
-	 ratio of d ike to repos i to ry  area 

Volume erupted 
-	 ratio of was te  to repos i to ry  v o l u m e  (waste un i fo rmly  


dist r ibuted)  


dike length 


l i thic vo lume per m of d ike 


data f rom Va len t ine  et al. (in press)  


° 	Truncated Normal Distribution 
-	 Mean = 8.5 x 10 .6 

-	 StdDev  = 2.8 x 10 -2 

-	 Lower  Bound  - 1.0 x 10 .7 

G O I 4  e r  
S O C l a [ e s  
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RIP V o l c a n i c  D i s r u p t i v e  E v e n t s  Module :  
F u n c t i o n s / P a r a m e t e r s  III 

R e t a r d a t i o n  E f f e c t s  

-	 Unsaturated Zone 

° 	 No retardat ion effects in matr ix  for  affected 
rocks 

-	 Saturated Zone 

• 1 - 10% reduct ion in retardat ion 


No recurr ing events (one event per real izat ion) 


G O I 4  e r  
S O C l a l e s  
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RIP R e s u l t s :  I 0 , 0 0 0  yr 

W a s t e  P a c k a g e  R e l e a s e  
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~ A s  Golder SOClates 
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x 

R I P  R e s u l t s :  I 0 , 0 0 0  yr  
R e l e a s e  to  AE 

Base Case - N o  V o l c a n i c  Events 
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Radiologica l  Consequences  

Sandia  Report 1982 


Dose Calculat ions Included 

- inhalat ion and immers ion  (erupt ion)  

- sur face exposure ,  resuspended  part ic les and food chain 

- current  popu la t ion /cond i t ions-pa t te rns  

Airborne Particles 

- m a x i m u m  dose:  14 mrem/yea r  

Non-Ai rborne  

- wors t  case:  4 rem/year  


- occupy ing  scor ia  cone/fal l  sheet  


NAS Impl icat ions 

- vo lcan ism:  expec ted  event  

• 3 to 4 x 10 -6 yr. -1 

- d isrupt ion ratio: s tandof f  

• 3 /1000  effect 
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NAS C o n s i d e r a t i o n s  (cont) 


- d i s r u p t i o n  m o d e l s  c o n s e r v a t i v e  

• dike lengths 

- l o n g e r  in te rva ls :  > 10 s yr. 

• wan ing  volcanism 

• southwest  drift 

- lithic f ragments  as analogs 

• not physical ly  reasonable 

• waste  package not t ransported 

- deposi t ional  mode  important  in an erupt ion 

• lava f lows 

• scoria cones 

• scoria-fal l  sheet  

• a i rborne-component  

- Past Studies Difficult to Apply  

• but some high doses: individuals 
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C o n c l u s i o n s  

Choice of spatial or structural source region: important effect 
on disruptive ratio 
Probability of Magmatic Disruption: low 
- Most likely event rate * maximum disruptive probability < 3.0 x 

10 .8 for Low T repository 

-	 even lower for short dike lengths (expected value: 10 -9 to 10-1o 
events yr -1) 

Volcanism: low probability event and consequences are 

limited (lower priority) 

-	 sensitivity to dike lengths, dike complexity 

• 	 should be bounded in parameter ranges used in simulation 
modeling 

-	 eruption effects sensitive to physical model of waste 

incorporation 


-	 high individual doses possible but based on conservative 

model assumptions 


Secondary effects (corrosion, reduction of retardation) are 

more important than eruption 

Volcanism not a high priority issue 
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